












Neutron-sensitive isotope made in Monel fractionator 


Boron-10 vs. brain tumors 


Physicians and scientists working in 
cancer research at Brookhaven Na- 
tional Laboratory, Upton, N. Y., are 
probing the use of Boron-10 isotope 
in treating a common type of brain 
tumor (glioblastoma multiforme ). 


Results of this therapy are so en- 
couraging that Brookhaven and at 
least two other institutions are con- 
structing additional nuclear reactors 
used in this therapeutic venture. 


The method. In a technique known 
as Neutron Capture Therapy, the 
patient receives an injection of a 
Boron-10 compound. Cancerous tis- 
sue absorbs Boron-10 more rapidly 
than healthy tissue. While the iso- 
tope is concentrated in the tumor, 
neutrons from a nuclear reactor are 
beamed at it. The Boron-10 in the 


cancer absorbs most of the neutrons. 


In the split second that the Boron- 
10 becomes radioactive, it produces 
short-ranged alpha particles which 
destroy cancerous tissue with a mini- 
mum of damage to healthy tissue. 


Producing the isotope. The plant 
furnishing Boron-10 to Brookhaven 
ordinarily turns out about three 
pounds during a 24-hour work day. 
Separation of the isotope takes place 
in what is described as “the world’s 
most efficient fractionating system.” 
In 350 feet of total height, six series- 
connected Monel* nickel-copper al- 
loy columns enrich a complex con- 
taining 18.8% Boron-10 isotope to 
one containing 92% Boron-10. 


Corrosive action foiled. Throughout 
subsequent manufacturing proc- 


esses, where equipment is constantly 
subject to fluoride attack, only pure 
Nickel or Monel alloy is used. These 
metals hold corrosion at 
length in columns, reboilers, con- 
densers, vessels, pumps, and piping. 


arm’s 


Is there a metal problem facing 
you? One that involves corrosion... 
high temperatures...low tempera- 
tures... stress... fatigue? You may 
find the answer you're looking for 
in our helpful booklet, “Standard 
Alloys for Special Problems.” Write 
for your copy today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street. AX. New York 5, N.Y. 


INCO 


TRACE mate 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 











inventors are offered, for the first time, a 
meeting ground with a potential manufacturer. 


How to pre-plan new preducts with a set of 
searching questions and a put-up-or-shut-up formula. 


Some unpleasant truths about American engineering 
colleges and the assistance they need from industry. 


What built-in obsolescence means to four high 
company executives and their product lines. 


Eight industrial designs from the boards of 
American and European companies are reviewed. 


New components, materials, processes on the market, 
with price and availability for your design schedules. 


Plus late news of the engineering world, 
new literature announcements and specialist-written 
columns specifically designed for you. 
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next week... 


the 
DESIGN issue 


for March 16 


FEATURING 


® Meet the “insect wing’ metal panel 


Latest technique in construction of twin- 
sheet panels shows how spot-welded 
dimples give rigidity and light weight. 


® Design your own printed-circuit motor 


How to draw up specifications for light 
weight, inexpensive dc motors with 
printed-circuit rotors. 


® Better linear polyethylene moldings 
This growing family of plastics is over- 
coming its difficult-to-mold reputation. 


® Numerical integration simplifies 
complex design 


An accurate tabular method for evaluating 
integrals, with six examples. 


e Partially loaded continuous beams 
Formulas and curves simplify analysis. 


e@ 11 Ways to couple tubes 
An assortment of mechanical joints, 
including clamps, screws, threaded and 
welded sleeves. 
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FIELDS OF INTEREST: 


MATERIALS: Plastic bearing material with lubricant built in 
Heat-emissive lead compounds solve electronic cooling problems 
Hydraulic fluids for the 700-F range 
Ceramic structural materials strengthened by alloying 
New paper stronger when wet than when dry 
Cold war in hot alloys—US vs USSR reactor materials 
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PROCESSES: Carbide fibers to reinforce metals 
Powdered-metal parts properties depend on porosity 
Ribbed nonferrous sheeting cast to shape 
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Process Air Heating Guide 





How to choose the right amount of heat 
for ovens and process air applications 


IT USE TO DETERMINE LOSSES THROUGH INSULATED WALLS 
140 


IV This Table Lists Specific Heats 
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90} } | | Bismuth 

| Bross 


Substance 


Brickwork and Masonry 
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Graphite 

Iron, cast 
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Lead, solid 
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IL USE TO DETERMINE LOSSES FROM ENDS 
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Oil, olive 
Paraffin, melted 
Petroleum 
Sulphur, melted 
Turpentine 
Woter 


Il USE TO DETERMINE VELOCITY OF AIR 





$000 -——_ +--+ 
4000} + + 
3000 } + + 


Average 
Specific 
Heat 


Weight 
in lb 
per Cu Fr 


0.23 
052 
40 


031 
10 





2000 }+— 
1000 -— 


900 ;- 
GASES 
Acetylene 
Air 
Alcohol 
Ammonia 
Carbon dioxide 
Carbon monoxide 


800 
700 
600 


500; 


VELOCITY FEET / MINUTE AT #2 


Chlorine 
Hydrochloric acid 
+ : Hydrogen 
Methane 
Nitrogen 
Oxygen 
Sulphur dioxide 


v2 


+ + + + 


500 600 700 


TEMPERATURE (t2)°F 


GENERAL @@ ELE 
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100 200 300 400 


AIR OUTLET 


At 70 F 
Atmospheric 
Pressure 


At Constant 
Pressure 


).073 
80 


48 
123 
78 
056 
447 
78 
y 
179 


Here is condensed information to help 
you get the most economical electric 
heaters for your oven and process air 
design problems. 


Generally, strip heaters (a) or tubular 
heaters (b) are used for natural convec 
tion applications. For forced convec 
tion heating, fin-tubular heaters (c) are 
most desirable. 


Here’s how you figure the amount of 
heat required: 

1. Using the formula, Ibs of material 
specific ht x temp rise (F) over 3412 
kwh required, figure heat requirements 
for the conveyor. 

2. Using the above formula, figure heat 
requirements for the material to be heat 
treated. 

3. Figure total area, in square feet, of 
top, bottom and both sides of the oven. 
Check Table I to find total kwh losses. 
Adjust for insulation 

4. Figure area of both end openings in 
square inches. Multiply times factor 
found in Table II 

5. Figure in square feet, the area of the 
duct. Check Table I for losses. Adjust for 
insulation 

6. Figure cubic feet of volume of oven 
and duct. Find weight of air at room 
temperature from Table IV. Multiply 
your answer times total cubic feet times 
number of air changes needed per hour 
With this answer, use formula from 
Step 1 above to find kw needed for ait 
change losses. 

Total the answer arrived at in the 6 
steps above. Add 3 kw as a safety factor 
You now know how much heat is re 
quired. For more complete information, 
send coupon below or call your nearest 
General Electric Apparatus Sales Office 
General Electric Company, Schenec 
tady 5,N. Y 


Section C723-28, General Electric Co 
Schenectady 5, New York 
Please send GEA-5096, 
Air” and GEC-1005, 
Heaters and Devices.” 


NAME 
COMPANY 
ADDRESS 
CITY 


“Heating Process 
"Catalog of G-E 
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ESCAPE 
FROM SPACECRAFT 


. 


really illustrate modern equipment. We 


More Important— ; 

e an easy-movable pedestal or column 
Brains or Money? upright) board. There are also ma 
To the Editor s without overhung counterbalances, 

Ihe letter by Mr. Carl L. Webber of — for L-shaped workspace G E Lirs 
Plymouth, Fla which appeared in y Julianadorp Curacao 
Feb 2 issue, Pp 20, is quite disturbing in 
a it appears to attach prianary ampoe Static-pressure Transducers 
ince to the “‘money-half” of any develop 
ment project or invention. Mr. Webber lo the Editor 
asks, “Who appropriates th ipital for In your article on static-pressure trans 


the design and development of a project? ducers (Jan 5, p 48) it may be of interest 


Who, then, should have the voice as t to point out that certain specifications can 


whether the inventor’s name is made pub ” held to somewhat better limits than 


9 } 


li tated in your article. For example, hys 


. 
Chances are it I disagree with Mr. Webber's philoso teresis of 0.05% FS. is a fairly common 


phy I'wo ingredients are necessary fot heation for variable-reluctance trans 


will be equipped successful completion of development ( rs where there is no static friction 


york: brains and money. In spite of the ( value has been obtained after 


wit fact that both are needed, the mon search into pressure-element ma 
| } } } 

man” always feels that his contribution is ris which show very little elastic hys- 

the most important esis. By proper design it is also possible 


I have often wondered whether it is not » obtain 0.05 linearity. Also since, in 
a secret feeling of inferiority which prompt variable-reluctance transducer there is no 


0) ISIBLE the “capital investor” to grab the spot friction and no potentiometer winding, 


light and to withhold from the inventor solution and deadband are nonexistent 


Hi NGES the credit that is his just due. We are for 1 are commonly specified as zero in 


“The Hinge That Hides Itself” tunate that inventors continue to invest enitude WitiiaM J Rian 
despite lack of recogmition Is it not tim Project Chief, Transducer Section 














Soss Invisible Hinges enable you to do a that we became “big” enough to give them Wiancko Engineering (¢ 
} } gacl wens 

better job whether you're designing a their rightful due in both money and pu 

rocket to the moon or a new typewriter lic acclaim? THOMAS CHERBAS 


r 
Battle Creek, Mich Portable Steamer 


NO PROTRUDING HINGE BUTT “im a recent “Why Don't They Research 
1 Develop Nov 17, p 50) a readet 

i small steam cleane In con 
this, there is such a steamer 

yy Steamax Philade 

EE Grier 

The Metal Ware ¢ 


I'wo Rivers 


t] 


We Forgot Australia 


l the Editor 
wen brought to our attention 
1 the VOX on page 29 of vour D 
ue, the Commonwealth of Australia 
included as a member 
patent agrecments 
ild be interested to know 
ilia has been a member of the Inte 
pletely hidden from view Caribbean Drawing Board iational Convention for the Protection of 


istrial Property since 19 and was 


Soss Hinges are com 


when doors or lids are closed To the Editor sented at the diplomatic conference 
They are the only hinge that creates I was interested in the modern drafting ‘= Eishom late lest vear when @ revision 
the flush, smooth streamlined surfaces equipment presented in your issues of Oct — , ntion was discussed 

6 '58 (p 25) and Oct 13 (p 68). I was r D Spro: 
not surprised about the need for this effi Liaison Officer 


Soss Hinges are available in a wide ciency plan in your country, as I alway istralian Consulate General NYC 


sanecessary for modern design. Unique 


size range to meet every requirement was astonished seeing even big compani 


dare to show, in their advertisements 
For complete details, prices and free drafting room filled with “‘belly-boards 


illustrated catalogue, write today to: In Holland 33 years ago, I started in CORRECTION Reliability 


the drafting room of a small ympan il Connections Feb. 2, p 5 

MANUFACTURING with an upright board and about 23 years last paragraph. It should not i 

OSS . OMPANY ago with a drafting machine Ihe drafts vith solder-dipped copper 
man you mentioned probably never bought ombination against galvanic corrosio 


Department PER-2, P. O. Box 38 1 car, because he is used to pedes aposto \ is is a fairly good combination 
Harper Station, Detroit 13, Michigan lorum. It surprises me that PE did not exhibits only slight corrosion. —Ed 
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New Design Versatility 


“ ROTAC | 


Compact, powerful Rotac Torque Actuators 


have a wide range of applications 


ROTAC Rotary Torque Actuators consist of a 
cylindrical chamber containing a stationary barrier 
or shoe, and a central shaft with a fixed vane. With 
fluid or pneumatic pressure applied to either side 
of the vane, rotary movement in the opposite direc- 
tion is obtained; power can be doubled by using 
double-vane shafts. One moving part insures long 
life and low maintenance. 

Rotac Actuators can be mounted vertically, 
horizontally or at any angle, with the housing held 
stationary or with the body rotating around the shaft. 

Wherever you need motion—powerful, easily 
controlled rotary action in compact form—Rotac 
Actuators simplify design and provide unlimited 
possibilities for use in various applications. 


FREE DESIGN DATA BOOK—20 PAGES 


Contains everything you'll want to know about 
ROTAC—How it works + Control « Typical applica- 


tions and special uses « Installation details « Dimen- 
sions « Torque ratings + Helpful ideas for using 
ROTAC Actuators in your operations. 


MOBILE EQUIPMENT—A compact ROTAC Torque 
Actuator swings this truck-mounted crane boom in a 
280° travel arc; it's controlled through a 4-way valve. 


MACHINE TOOLS— Automation ma- 
chine for boring and grooving piston 
wrist pin holes uses ROTAC Torque 
Actuator for positioning the orienting 
arbors. 


EX:CELL-O 


FOUNDRY MACHINERY —Ex-Cell-O 
Model HN-66-1V ROTAC Actuators 
supply the motive power for turnover of 
the core-box on this semi-automatic 


shell core blower. 


CORPORATION 


58-15 GREENVILLE PLANT, GREENVILLE, OHIO 
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PAPER MACHINERY —This collector 
roll is actuated by a standard model 
ROTAC Actuator which unloads ma- 
terial after a slitting operation is 
performed. 


EX-CELL-O FOR PRECISION 


EX-CELL-O PRECISION PRODUCTS INCLUDE 


* MACHINE TOOLS * GRINDING AND BORING SPINDLES 
* CUTTING TOOLS * RAILROAD PINS AND BUSHINGS 

* DRILL NIG BUSHINGS 

* AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 
* TORQUE ACTUATORS * DAIRY EQUIPMENT 
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TECHNICAL DATA ON 


Bond, jh, M648 


A free-flowing, high strength, room- 
temperature-curing, 100%-reactive, two- 
component, formulated epoxy adhesive 
designed for bonding all metals and other 
rigid materials (such as glass, ceramics, 
plastics, plastic foams, and structural lami- 
nates) to themselves and to each other. 


BOND CHARACTERISTICS 


Fully cured bonds exhibit minimal shrink- 
age, are electrical insulators, and provide 
excellent resistance to weather, galvanic 
action, and most chemicals, acids, and 
alkalies. 


APPLICATION 


Mixed BONDMASTER M648T may be ap- 
plied with trowel, spatula, knife, roller, 
brush, etc. Apply enough mixed BOND- 
MASTER 648T to fill all cavities and depres- 
sions in both surfaces and to leave about 
4 additional mils of adhesive on each side. 
Press together firmly to establish and main- 
tain intimate contact, and cure. Pressure is 
not required during cure. 


SPECIFICATIONS 

VISCOSITY (mixed): about 10,000 cps. 
COLOR: clear, pale amber. BASE: modified 
epoxy. SOLIDS: 100%. HARDENERS: CH-8 
for balance of all properties; CH-16 for 
best shock and peel strengths. WEIGHT 
PER GALLON: about 10 Ibs. STORAGE: 1 
year, unmixed. CONTAINERS: 1-gal. cans; 
5-gal. pails; 55-gal. drums. 


(Gab. 


RUBBER & ASBESTOS 
CORPORATION 


235 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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elaesives 


FOR ALL METALS AND ALL PLASTICS 


Don't let the “100%-solids” term 
confuse you ... this modified epoxy 
adhesive is a free-flowing liquid! 

BONDMASTER M648T (“T” for 
“thin’”’) exhibits all the smooth mixing 
characteristics and ease of handling of 
a 10,000 cps fluid—can be applied by 
brush, spatula, roller, spreader, or 
similar conventional equipment. 

As with all BONDMASTER formu- 
lated epoxy adhesives, M648T yields 
high strength bonds on all rigid metals 
and just about any plastic or plastic 
laminate. In addition, its lower viscos- 
ity makes it ideally suited for work on 
flexible plastic sheets (like bondable 
Teflon) or fragile cells of rigid plastic 
foams (like Styrofoam) as well as on 
thin metallic foils of all types. 


100% REACTIVE 
The glue line thickness you put down 
won’t shrink, either during the cure or 


OR 8 . — 


Se ene RE 


This “100%-solids” adhesive flows like 
a heavy-bodied motor oil 


after it... this formulation is 100% 
reactive. (There is no wait for solvent 
evaporation either.) Mere contact 
pressure is sufficient. 


CURES AT ROOM TEMPERATURE 

A bond that’s strong enough to per- 
mit handling of your assembly devel- 
ops at room temperature in from 4 to 
6 hours; about 85% of maximum 
strength in less than one day. Alter- 
nately, if you can heat-cure, you can 
reach full strength far more rapidly— 
in as little as 10 minutes at 250°F., 
for example. 


WRITE FOR FURTHER DATA 
Write for Technical Data Sheet 
describing this 100%-reactive, free- 
flowing liquid epoxy adhesive formula- 
tion. We will be glad to send a free 
evaluation sample as well if you will 
describe your bonding problem in detail. 
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DEVELOPMENTS TO WATCH... 


Thermosetting-plastic bearing material that promises to .. . 


. equal or surpass the load and wear performance 
of both plastic and sintered-metal “‘oilless’”’ bearings 
is now under test. Developed by Arguto Oilless 
Bearing Co, it has a viscous synthetic lubricant incor 
porated in the resin mix. Operating temperatures, 
according to Arguto, will be substantially higher 
than those for nylon bearings (400 to 450F as 
compared to about 350 F) and wear rate is unusually 
low. 

In a typical test of the new Arguto-MP as com 


pared to sintered bronze in 1-by-l-in. sleeve-typ 
bearings under 45-lb load at 1850 rpm and PV of 
21,700, the new bearings showed about 3 times the 
life of the more conventional material 

Price of Arguto-MP bearings will be relativel 
high—between nylon and ‘Teflon (TFE fluorocarbon 
plastic)—but improved performance and longer life 
are expected to make up the difference. (More in 
formation on this development will be presented in 
a future issue.) 


Heat-emissive lead compounds may help solve .. . 


severe cooling problems in electronic equipment 
as well as air conditioning and refrigeration, Robert 
L.. Ziegfeld of the Lead Industries Assn reports 
Working under LIA sponsorship, researchers at NYU 


ire testing a number of lead compounds (among 


them, the oxide, sulfide, telluride, and selenide 
ind report that such compounds can markedly in 
crease the rate of heat emission and dissipation from 
metal surfaces. Some compounds may be used as 
paints; others, as electrically activated surface layer 


Hydraulic fluids and lubricants for the 700-F range .. . 


. . » have been developed by the Wright Air Devel 
opment Center Materials Laboratory; and American 
Potash & Chemical now has a contract to set up 
1 pilot plant and to design production facilities for 
these materials. Says WADC: “The successful com 
pletion of this program (target date: Dec '59) will 


Pressures to 50,000 atmospheres 


ire being applied by geophysicists at Carnegic 
Institute of Washington in an attempt to learn 
more about how minerals are formed; and, with the 
apparatus diagrammed here, they expect to maintain 
pressures of 65,000 atm. or more, and temperatures 
to 2000 F with an accuracy of 5%. 

The CIW researchers are after such information 
is the change in melting points of minerals under 
pressure (lithium chloride, for instance, goes from 
1100 F to nearly 2000 F as the pressure increases 
from normal atmospheric to 25,000 atm.); but the 
design should have much wider application—for 
example, in studying the effects of high pressures on 
electrical properties. Changes in the behavior of 
semiconductors and phosphorescent materials undet 
pressure have already been reported (PE—Aug 11 
'58, p 10) and there is evidence that high pressures 
can also affect the conductivity of nonmetallics. Sci 
entists at U of California’s Radiation Laboratory 
report that, at pressures in the range of 160,000 
itm., the specific resistance of silver oxide drop 
by a factor of 30 or mor 
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mean availability of sufficient quantities of high 
temperature lubricants and hydraulic fluids . . . to 
enable full-scale engine and hydraulic system testing 
enable full-scale engine and hydraulic-system test 
ing.’ Commercialization is still some distance awa 
though. 
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Grooves for Volume occupied 
‘ ‘ water cooling by sample, furnace 
1 mch and thermocouple 


High-pressure apparatus designed at CIW has a Teflon 
TFE fluorocarbon plastic) supporting structure to back up 
the pressurizing piston Bismuth, which undergoes a 
structural transition (indicated by a change in electrical 
resistance) at calculable pressures and temperatures, is 


used for pressure calibration 
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DEVELOPMENTS TO WATCH... 








Intermittent or pulsed combustion 


gas-turbine efficiency and bring fuel savings of 
10% or Naval Research Laboratory. 
Members of its Mechanics Div have been testing a 
valveless pressure-gain combustor (first described in 
ASME. paper 58-GTP-11); and now report, with an 


more, Says 


improved design, fuel savings as great as 17.3%. 


This is at the maximum bleed flow (0.762 pps). 


Ceramic structural materials can 


from high-temperature failure by addition of 
small percentages of such metals as titanium, chro 
mium, molybdenum and zirconium, say Wright Air 
Development researchers. 
According to Dr. Berthold C the 
WADC Aeronautical Research parts 
made of such materials as zirconia frequently fail 


Weber of 
Laboratory, 
changes which occur at 


by reason of volumetric 


An instrument to measure flavor 


sorely needed, General Mills researchers point 
out. It should find a ready market in food, drug, 


ind beverage industries—and perhaps in adhesives 
ind other fields as well 

Such an instrument must do more than just tell 
whether a flavor is “good” or “bad,” though. It 
As GM puts 
it, “The central job is not one of esthetic judgment 
but one of comparison to a standard sample.” It’s 
A detectable flavor odor 


25-billionth of 


hould be adaptable to process control 


not going to be an easy job 


can be produced by one a drop 


can increase... 


Even greater savings for the pulse-jet burners as 
compared with the conventional tvpe were recorded 
Furthermore, Navy re 
searchers say, the pressure-gain combustor design 
is “not yet optimized.” Further improvement can 


22-210) 


The research project (NS 622-2 is 


at lower operating levels. 


be expected 
continuing. 


be protected... 


their transition temperatures. Small additions of 
metal powder to the composition from which the 
ceramic parts are made, he says, seem to act as a 
buffer, permitting expansion or contraction while 
preventing failure. So far, research has centered on 
zirconia, with the metal additions noted above, but 
work is now to be extended to include other ceramic 
type materials. 


The best 
instrument so far available, a modified vapor phas« 


(4 x 10g) in one whiff (50 cc) of air 


chromatograph, can only analyze samples of the 
No wonder, then, GM savs, 
“The best ‘instrument’ for measuring and controlling 


order of 1/50 drop. 


flavors is still a panel of people.” 

As might be expected, odor-measurement, too, is 
a major problem—in air pollution control and many 
other operations as well as in foods and drugs. Here, 
instruments have been developed; but there is still 
room for one that does an accurate over-all job 


Unusual carbide fibers can be made... 


Bjorksten Research engineers believe, by taking 
ulvantage of techniques already developed for pro 
ducing vitreous silica fibers and, says Bjorksten, “they 


hould be 


forcing metals at high temperatures” 


favorable than oxide fibers for rein 
(PE—fJan 5 


p 22). They should have less reactivity at high tem 


nore 


peratures; they might prove useful in special paper 


ind electrically conductive blankets 


For better powdered-metal parts 


heck porosity and the factors which influence 


it, says Dr. H. H AEC consultant. This 
long-neglected factor may play a far more important 


Hausner, 


role in powder metallurgy than previously supposed 
It can determine the grain structure, and therefore 
have a major effect on the physical properties of the 
intered product 

\s ti Alamos 


pomted out to a recent Lo 


| meeting 
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I'he silica fibers themselves, Bjorksten savs, have 


a melting point of 3110 F, and equipment used 
to produce them can function satisfactorily at tem 
peratures above 5000 I 


(Note 


in silicon carbide, see 


For more on exciting new developments 
PE—Mar 2, p 20; and for 
more on silica fibers, PE—June 9 °58, p 20, and 


July 7 ’58, Pp 70) 


porosity—the amount of space between metal pat 

ticles—affects both the diffusion which governs den 
and the grain boundary movement that 
controls final grain structure of the finished product 
Furthermore, he notes, there are at least 10 variables 
that enter into this one characteristic. Among them; 
pore size, shape, orientation, interconnection, volum 


ARG 


sihcation 


ind total number 
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Naugatuck KRALASTIC 


Rubber-Resin 


SAVES 


MANUFACTURING 


STEPS 

















...1S tough, colorful, quiet! 


temperatures from |0°F below zero to more than |00°F 


Toughness and manufacturing ease are but two of the many 
reasons why makers of everything from pens to football 
helmets have turned to versatile, practical Krolastic. 

In the Lawnsweeper shown at left, made by Lambert 
Incorporated of Ansonia, Ohio, wheels and internal gears 
of Kralastic are not only rustproof, light in weight, and 
permanently colored, but the use of Kralastic actually 
eliminated 5 separate manufacturing steps. 

The Kralastic grass catcher at right, made by the 


Jacobsen Mfg. Co., of Racine, Wisconsin, was tested at 


above—was unharmed by small objects hurled against it at 
200 mph. Kralastic’s dimensional stability even in these 
large vacuum-formed sections allows clean, product-selling 
contours. And with its sound-deadening properties, this 
lighter-than-aluminum catcher keeps quiet on the job. 
Consider the cost-saving, product-improving advan- 
tages Kralastic offers your product. For further information, 
for experienced assistance with any application, call or 


write us today. 


United States Rubber 





330K Elm Street 


Naugatuck Chemical Division nougatuck, connecticut 


Rubber Chemicals « Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 


DIST. OFFICES: Akron * Boston * Gastonia * Chicago * Los Angeles * Memphis * New York « Phila. * CANADA: Naugatuck Chemicals, Elmira, Ont. * CABLE: Rubexport, WW. Y 
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and equipment... 


Tough, trustworthy, and versatile —the DLM 
Mechanical Brake is now being used for many 
different applications . . . on trucks, buses, 
cranes, shovels, golf buggies, lift trucks, farm 
equipment, hoists and machinery. 


Simple Two-Shoe Design! The DLM Brake is 
basically a self-energizing two-shoe brake in 
which both shoes are more efficiently utilized 
to produce the same amount of work, giving 
equal forward and reverse torque output re- 
gardiless of drum rotation. 


Only Eight Parts! Shoes and springs are inter- 
changeable. No lubrication required. No in- 
ternal adjustment necessary. Enclosed design 
guards against dust and dirt—requires only a 
minimum of maintenance. 
Payload-Saving Design! Improved design, 
using lightweight fabricated steel shoes and 
brake Supports, saves many pounds over 
heavier, more costly brakes. 
For every industrial, agricultural or 
automotive application where braking is required! 


© 1959. RS Corp 


CIRCLE 56 READER SERVICE CARD 
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ROCKWELL 


STANDARD 


ROCKWELL-STANDARD 
CORPORATION 


= 370 S eee oie) Be Ashtabula, Ohio | 
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DEVELOPMENTS TO WATCH... 


orid-wide 


A burglar alarm that calls the police .. . 


at the same time it sounds an alarm on the 
burgled premises has been designed by the Milan 
Italy Police Headquarters (Questura Centrale) staff 
It can be built from relatively standard components 
activated by a_ broken 
infrared detector, or even 


When the 


tacts mav be 


and 


electrical circuit in 


a loud noise 


svstem is activated (one or 


more con 


installed as desired), an 
tor calls the police station and aut 


I 
matically supplies the nam« 


1utomati 
te lepho le Selc 


ind address of the prop 


erty being burgled 
trolled by 


Che telephone selector is con 
a punched card on which the police 
station number is recorded; and a photographic tran 
mission unit with a recording disk is arranged to 
repeat the name and address the desired number of 
times the the call 
l'o assure protection even if the burglar is 
enough to cut the telephone 
tery is built into the system, and there 


switching to this standb 


when station answers 
smart 


bat 


ison for 


} 
mes in auXiilary 


7 prov 
powel 


iutomatx source 


Paper that’s even stronger wet than dry... 


is claimed by Societe Snia Viscosa, Milan 
\ combination of synthetic fibers and resins, 
to have a 


Italy 
it’s said 


tear resistance of about 2.5 lb/in 


when 


drv; +.8 when wet. Tensile strength doesn’t increas¢ 


when the material is damp; but it drops relatively 


Ribbed nonferrous metal sheeting 


USSR, with an 
round a pair of mechanical jaws 
Lhe the 


type sting unit with two upright 


in the unusual machine built 


Russians describe machine as a scissors 
press-¢ ection 
One of 


other i 


pivoting around a horizontal floor-level axis 
the halves bears 
flat. Molten 
just above the pivot ind 
mold just a flat half is 

1] 


nbn sect dg nd groove form t it 


the ribbed impression; the 
metal is poured into a tank located 
then shot into th 


pressed against th 


ixle. 





Russian casting machine features split vertical mold 
is forced upward from tank atop pivot at base 
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Diagram at 


little—less than 25 


the 


In addition, the company sa\ 


paper has good fold-resistance, and takes print 


ing well For information on US developments in 


fiber papers for engincering ipplic ition se 


> le p 50 


enough seal to metal bec 


is being cast to shape 
prevent escape of the 
the pressure applied is less than 10 psi 
So far, the Rus 


ind nearly 4 in 


ians say, sheets up to 75 sq ft in 


but 


sheet are 


thick ha rduced 


inc this 


aTCa been pr 


believe miu hi lar FCT 
sible 

Advantages, say the Russians, are 
of production, low powe1 
Projected uses 


yt hoppers 


ACI 


vastly increases 


requirem¢ nts, and low 


t truck and railroad car flooring 


machine housing ARG 


i. 
a . 
f/-* 


left shows it open; on right, closed. Metal 


Output is said to be surprisingly high 
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SOLVING PROBLEMS COMES EASY 


b/ 
WITH SAGINAW ”/b SCREWS! 
NS EXCESSIVE POWER WSS SPACE /WEIGHT Y PRECISE 
CONSUMPTION PROBLEMS elthitel ts 
Y a WSS LUBRICATION 
Y DEPENDABILITY 


THE SAGINAW b/b SCREW 


Used in afterburner controls, elevon 
’ FA positioners, as speed brake actu- 
j ators, in clamping mechanisms 


ee a a 2 for missile boosters, and many 


THE MINIATURE b/b SCREW 
Used where-mimature positioning/ contro! 
precision and dependability is essential 
in telemetering and guidance systems, an 


utive actuating applications other applications 


NO LUBRICATION NEEDED. If 
lubrication fails, the Saginaw b/b 
Screw will still function with remark 


NUT TRAVELS: When rotory SAVES POWER. Operctes with 
motion is applied to the screw, aimost 100% efficiency. Saginaw 
the b/b nut glides aiong the b/b Screws permit much smaller 
oxis of the screw on rolling motors with far less drain on elec 
steel bolls, converting rotary trical systems, also simplify circuitry 
force and motion to linear force 
ond motion with 4/5 less torque 
thon ocme screws, 


able efficiency. Units hove been 
built and qualified for operation 
without lubrication 

POSITIONS PRECISELY. Saginow 


b/b Screws will position compo 


BROAD TEMPERATURE TOLER- 
ANCES. Norma! operating tem 5 


SCREW TRAVELS: When rotory 
motion is applied to the b/b nut, 
the screw glides along its longi- 
tudinal axis on rolling steel balls, 
converting rotary force and mo 
tion to linear force and motion 
with unprecedented efficiency. 


3 


perature for Saginaw b/b Screws 
is from 75°F. to 275 °F. In 
selected materials they will func 
tion efficiently of temperatures as 
high as + 900 F. 


SPACE/WEIGHT SAVINGS. Sog- 
inow b/b Screws ore compoct 
They permit smaller, lighter motors 
ond geor boxes and eliminate 
cumbersome ouxiliory equipment, 


6 


nents far more precisely than hy 
droviics of pneumatics; tolerances 
on position are held within ) 
in ft. of travel. 


DEPENDABLE PERFORMANCE. 
Saginaw b/b Screws are far more 
reliable than hydraulics or pne 
matics. Gothic-arch grooves, yoke 
deflectors and multiple circuits pro- 
vide added assurance, 


SEND TODAY FOR FREE 1959 ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


> 


Available in custom machine- ground and stock rolled-thread types. Units have 
been built from 1% inches to 39% feet long —%¢ to 10 inches in diameter. 


re) 
NM 
S 
x 
~ 
_ 
—— 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS « SAGINAW, MICHIGAN 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


plines 
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DEVELOPMENTS TO WATCH... 


The impact of the space age... 


is beginning to be felt. Space Administrator 'T. Keith 
Glennan told Congress recently that “this is the last 
time” the agency will ask for budgets of less than 
one-half billion dollars. In future years, Glennan 
said, the space program will cost more and more 
Results, although 
impossible to measure at this time, should well offset 


costs, howevet 


soon topping a billion a year 


lhe money will go for such things as communica 
tion satellites, space stations, manned space flight, 
etc. Plans call for developing a whole new family of 
rockets that will be capable of carrying 25 tons of 
payload to Mars, making round trips to the Moon, 
and exploring Venus 

Over $100 million in R & D contracts have al 
ready been let to support these projects, with another 
$120 million slated to be given to industry by June 
30th 

In 1960, the 


National Aeronautics and Space 


R&D contracts that have been let . 


by NASA are the following: to Jet Propulsion Lab, 
$8.2 million, for general research; $23-million to 
Naval Research Lab for Vanguard support; $40,000 
to Iowa State Univ for space probe instrumenta 
tion; $140,000 to Minneapolis-Honeywell Regulator 
Co to furnish automatic flight-control systems fot 
manned space flight; $110,000 to Douglas Aircraft 
Co for propellant tank assemblies for high energy 
fucl rockets: $180,000 to Solar Aircraft Co for rocket 
thrust chambers and the necessary tooling for high 
energy fuel rockets; $70,000 to Acroiab Development 


Co for booster hardware for manned space flight; 


New space vehicles .. . 
the NASA is 


“work horse” 


developing: by mid-1960 it plans to 
vehicle, dubbed Scout, at 


Virginia l'o be 


Start a new 
Wallops entirely solid 
fueled, its cost will be around $450,000—about one 
fifth of present vehicle costs 


Island, 


Scout will be a four-stage vehicle capable of put 
ting 150-b payloads into 300-mile-high orbits, and 
100-Ib payloads out to 4,000-mile orbits. It will be 
used extensively for jobs like communication satel 
lites 

Within the next couple of years NASA says it 
will have two other space vehicles in use~Vega and 


Centaur. Both are three-stage rockets that will be 
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Administration plans to spend another $330 million 
for R & D. Its total budget for next year amounts 
to $485.3 million 

Here is where the money will go: around 20% will 
go to space propulsion technology, including devel 
opment of solid fueled rockets, high energy fuel 
rockets, the one and one-half million pound thrust 
single chamber nuclear rocket engine and auxiliary 
power units 

Some 50% will go for procurement of vehicles and 
earth satel 
lites, lunar probes, and deep space research 

About 20 will be 
flight 


manned space capsule for project Mercury 


instruments covering sounding rockets, 


channeled toward manned 
construction of the first 
Around 


6% will be for specific investigations of satellite use 


space including 


in the field of meteorology and communications, ‘The 
balance of the money will be used for tracking and 
data acquisition, and new research 


$400.000 to North 


for transport 


American Aviation Missile Div 


vehicles and launcher to support 
manned space flight; $120,000 to Smithsonian Astro 
physics Lab for photo reduction equipment; $470 
000 to Smithsonian Institution for tracking and data 
reduction; $1.9-million to the Atomic Energy Com 
mission for nuclear rocket engines in support of proj 
ect Rover: $10-million to Rocketdyne Div of North 
Aviation, Inc to develop a one-million 
l-million to 


sph rc in support 


American 
pound thrust, single chamber cngine; $2 


the Army for a 100-ft inflatabl 


of communication satellites: other similar contract 


capable of putting 1,0001b payloads to Mars, and 
6,000 Ib satellites in 


Within the next 4 to 5 vears a new generation 


orbit around the earth 


of rockets will be developed. Still unnamed, one 
rocket that can end 
lb to the moon. The other will be 


will be a five-stag 20.000 
a six-million-ll 
thrust. five-stage rocket that can carry 2,000 lb t 
the moon and back; 7,500 Ib to Mars with a 750 
lb return load 

The NASA hopes to have a nuclear powered rocket 
developed by then, too 
upper-stage rocket ind 
carry 55.000 Ib to Mars with a 


If so, it will be used as an 
capability to 


>.000-Ib return load 


increase the 
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WHAT'S HAPPENING IN... 


Cold war in 
“hot” alloys 


In materials for nuclear-reactor con 
struction, it the Russians 
climbed our stairway, while we built 
a cheaper—but less-effective—ladder. 

Zirconium nuclear fuel 
elements and other structural purposes 
were first developed in the US, and 
they offer great advantages in neutron 


seems 


alloys for 


economy as compared with stainless 
steel 


have tended to use stainless alloys in 


Recent reactor designs, though, 


stead of zirconium, apparently because 
they are cheaper (in fabrication cost 
and easier to use. 

Latest reports from Russia, on the 
other hand, show the opposite trend 
rhe not using US 
developed zirconium alloys, but are 


Soviets are only 
ilso developing new ones, with colum 
bium as the primary alloying element. 

Now, apparently, we're to turn 
around and follow them 

W. H. Zinn in a recent AEC re 
port on Power Reactor ‘Technology, 
and the AEC’s Ad Hoc Committee 
on programs and policy both recom 
mend the reversal; particularly since 
the price differential between zircon- 
ium-jacketed and _steel-jacketed fuel 
elements appears to be less than was 
originally supposed. 

Sign-of-the-trend is the fact that, 
the AEC awarded a 
good-sized zirconium-columbium alloy 
development contract to Case Insti 


only recently, 


tute of Technology 


briefs .. . 


Why do metals resist rupture in air 
for longer periods than in vacuum 
at least at high temperatures and low 
Naval Research 
metallurgists, 


stresses? Laboratory 


having demonstrated 
the effect, are now trying to explain it 
Oxidation at high tem 
sinters crack 


gether, thus increasing the load-beat 


Cheir theory 


peratures surfaces to- 


ing area and, in effect, repairing the 
Study of 
nickel specimens at 1500 F seems to 


results of stress damage. 


16 


bear out this idea. Though prelimi 
nary tests show a good deal of scatter 
in creep-rupture endurance values, the 
results are promising enough to war- 
rant further study. 


Standard solar cells: For calibrating 
artificial light sources in terms of solar 
energy, International Rectifier Corp 
is now standard silicon 
units. The cells, says IRC, have a con 
of at least 9% and 


are supplied with calibration curves 


supplying 
version efficiency 


indicating their conversion efficiencies 
at specified radiation intensities and 
Price of the cells, with 
special carrying case 
chart, is about $50. 


te mp¢ ratures 


ind calibration 


Metals for the lab: Unusual demands 
for precision-rolled metals will be wel 
comed by American Silver's new In 
dustrial Laboratories Div, set up spe 
cifically to supply development engi 
neers with “comparatively small quan 
tities of precision-rolled metals of un 
usual specifications” for the produc- 
tion of prototype models. They'll roll 
metal, hold tolerances in 
the millionths. 


almost any 


Standard test specimens that can help 
correlate studies in different labora 
tories of the stresses created by such 
“environments” as ozone, solar radia- 
tion, and high humidity, are 
developed by Inland 
Cook Electric Co 


being 
Testing Div, 
for the Air Force 


Inquiries and suggestions are wel 
comed. Address Paul Gottfried, Code 
011. 


Quotable quotes on basic research are 
collected in an attractively printed 
Brief Anthology published by Mellon 
Institute. In its 12 pages are nearly 
two-score items, and these are up-to- 
the-minute quotes, most gathered 
from speeches and writings of the 
past two years, and many from per- 
sonal communications. 


Russian instrumentation research re- 
ports will be made available in English 
by Instrument Society of America un- 
der a program sponsored by the Na- 
tional Science Foundation. Four 
translated Soviet journals 


will be obtainable on subscription. 


technical 


Ihe organic-moderated reactor, on¢ 
of the 
systems for nuclear power-production, 
propulsion and heating, is described in 
a full-dress report prepared by Atomics 
International Div, North American 
Aviation. In the AI organic-moderated 
reactor design now undergoing operat 
ing tests, the organic (polyphenyl) 
compounds serve not only as modera 


newest and most promising 


tors (to slow down the neutrons so a 
chain reaction can occur), but also as 
shielding and coolant. The report, 
now in the form of a 24-page color 
brochure, is obtainable on request. 


ARG 





Movies for R&D 


Sporting a new 2-sided prism 
shutter that provides “faster effec 
tive shutter speed and gives in 
action at an 
frame rate,” this high-speed motion 


picture 


creased stopping 
camera is specifically de 
signed for studying clutches, gears, 
electrical contacts, switches, relays, 
and other operating mechanisms. It 
has a shutter speed range from 150 
to 6000 pictures sec; takes 100-ft 
spools of 16mm film. Price: about 
$2000. Manufacturer: Wollensak 





Optic il Co 


New camera, styled for the lab, features 
synchronized rotating prism, has viewfinder, 
timing light, cutoff switch, and provision 
for slit apertures. 
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N@ZELTING 


Faultless LOOO 


DOUBLE BALL BEARING SWIVEL 


— DUTY Casters 
IS 


_..CUT YOUR 


HANDLING COSTS 


NOELTING 


Casters 


_ SUPERIOR DESIGN FEATURES 
5 


Faultless Caster Corporation 


Evansville 7, Indiana 
Send me Free L900 Medium Duty Caster information. 


SDD enmeenemeemen 
Firm — 
Address 


ea eee __State_ 
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WHAT'S HAPPENING IN... 


More silver 
for your product? 


Silver can help meet the tighter 
pecifications posed by nuclear reac 
tors, auxiliary power sources and new 
clectronic devices, says Ralph L. Wil- 
cox of American Smelting & Refining 
electrical contact 


Improved solders, 


materials, battery compounds and 
tructural alloys are coming along fast 

lor high-temperature — soldering, 
there are now silver-copper-lithium al 
% 0.03%) that show 


decidedly improved wettability. Silver 


lovs 9? >%o. 75 
palladium-manganese alloys, developed 


in Europe, also promise improved 
wettability and higher strength 
Silver-coated copper wire, insulated 
with ‘Tefion, is being used for aircraft 
ind electron equipment that must 
operate in the 500-1000 F range 
\ silver-indium-cadmium alloy 
80%, 15%, 5%) for nuclear-reactor 
control rods is said to show good it 
radiation stability, thermal conductiy 
However, 


fic Ww 


as good as it 


ity and corrosion resistance 


its resistance to plastic under 
static loading is not 
should be 
improve it 
Note: For 
over-all production and marketing as 
pects of this metal, Handy & Har 
man’s 43rd Annual Review is now off 
the press; may be obtained from 


H&H, 82 Fulton St., New York 38 


Efforts are in progress to 


those interested in the 


Need materials? 
Look to the sea 


Our 


future 


oceans got a big boost as a 


with the 
International Geophysical Year find 


source of materials 
ing of vast ocean-bottom deposits of 
valuable At the same 
“limitless 


minerals. time 


came promises of powe! 


from the sea” through thermonuclear 
reactions 

It will likely be many years before 
Heavy 


hydrogen for thermonuclear reactions 


the power promises come true 


is certainly available in quantity in 
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the oceans of the world; but its use 
as a fuel is a lot further off than the 
headlines indicate. 

But the oceans can be tapped—and 
soon—for many vital minerals. Already, 
we get magnesium from the sea, and 
there are many other materials that 
could be obtained if efficient chem 
ical processing techniques were devel 
oped. But mining may be 
taster The 
sludge deposits are 


an even 


route newly discovered 


said to contain 
such metals as manganese, cobalt and 
copper “in concentrations suggesting 
an ore value of half a million dollars 
a square mile,” recoverable by rela 
tively simple dredging operations 

New equipment, and lots of it, will 
be needed to do the deep-sea dredging 
job; and there has to be an incentive 
started. But the 
starter button has been pressed, the 
National Academy 


ommending a $78-million, 10-year re 


to get operations 


of Science is rec 


search program, and a good deal of 


activity by nongovernment agencies 


can be expected in this field in the 


next few vears 


Stearate beefs up 


plastics and paints 


A US Dept of Agriculture citation 
to seven of its chemists focuses atten- 


tion on a chemical likely to be much 
in the 


pound they developed 


news from now on. The com 
vinyl stearate 
It can be made from waste fats, and 
used in water-based paints, plastics, 
and adhesives. Combined with other 
resins, it promises new lube oil addi 
metal 


paper and textile sizes 


tives, wire and coatings, and 

Plastic sheeting compounded with 
vinyl stearate, USDA says, is “stronger, 
durable in 
than plastics 


Paints, too, show 


more flexible, and more 


temperature extremes 
we've made before.” 
an unusually smooth surface and good 
durability. 

First commercial producer of vinyl 
stearate is Air Reduction Chemical Co; 
and, while demand is still not high 
by industry standards, both USDA 


and Air Reduction are actively engaged 
in applications research and confident 
that consumption will grow as the 
potential of the new compound is 
expiored. 


Steel: growth 
without change 


Productive capacity for steel has 
increased some 40% since 1950; yet 
there have been surprisingly few ma 
jor changes in the steel picture 

In a Paley Report symposium at 
the AIME annual meeting, John D 
Sullivan of Battelle Memorial Insti 
tute notes that a comparison of cur 
rent figures with those at the time 
the President’s Materials Policy Com 
mission prepared its report shows dif 
ferences of degree rather than kind 
advances, such 


“Various technical 


as vacuum casting” he says, “‘are be 
ginning to take hold but as yet they 
produce a minor percentage 

“Continuous casting and hot ex 
trusion, looked on in the Paley report 
as likely to grow, have not made ma 
jor progress in the US, though they 
seem to be getting more attention in 
Europe and Canada.” 

Steel’s resistance to change is found 
on other levels as well. Reporting to 
the same meeting, R. H. Gautschi 
and F,. C. Langenburg of Crucible 
Steel noted that rare earth additions, 
so effective in changing the properties 
of some of the lighter metals, seem 
to have little or no consistent effect 
on stainless steel. The reason, appat 
ently: the rare earths don’t stay put 

“Chemical analysis of Type 310 
steel to which earths 
have been added,” they sav, “indicates 
the rare earth content drops very 
rapidly within the first few minutes 
after the addition . even though 
care is taken to maintain a protective 


stainless rare 


argon atmosphere over the liquid me 
This that 
size, variations in holding time, and 
other may effect 


tal surface.” means ingot 


factors have more 
than the rare earths themselves 


ARG 
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THE OUTSTANDING STABILITY OF 


DAI ON. 
RESIN 


TO IMPROVE PRODUCT PERFORMANCE AND LOWER COSTS 
IN MOLDINGS AND LAMINATES 


Thermal Stability 


DAPON resin molded parts exhibit outstanding 
stability under extreme conditions of exposure to 
heat and humidity. Under such conditions they 
ck not crack or change shape For example after 
several months exposure to boiling water, DAPON 
resin molded cups show no degradation of any 
kind. DAPON resin molded parts are serviceabk 
at temperatures up to 400-450°F. Higher tem- 
perature modifications of DAPON resins are cur- 
rently under development. 


Dimensicnal Stability 


DAPON resin exhibits almost no shrinkage dur- 
ing cure and no shrinkage following cure. The 
lack of post-mold shrinkage makes possible for- 
mation of complex matching parts with clos« 
tolerances and small or large metallic inserts 


without cracking 


Chemical Stability 


DAPON resin compounds are extremely resistant 
to acids, bases and organic solvents even at high 
temperatures, as well as to staining and color 
dk gradation. 


DAPO. Resin is Food Machinery and Chemical Corporation’s registered 


Electrical Stability 


DAPON resin molded parts are noted for the re- 
tention of their excellent insulation resistance 

dielectric strength, and arc resistance even after 
exposure to high humidity and to elevated tem- 
peratures. DAPON resin’s unusual chemical sta 

bility insures absence of breakdown and attendant 
corrosion of metallic electronic components un 

der the most severe conditions ot use DAPON 
resin is unmatched by any other plastic in this 
regard. 


Color Stability 


DAPON resin can be compounde d in past | col 
ors which exhibit greater color stability at ek 

vated te mperature than any other known colored 
plastics. 


For Help In 
Solving Your Problems 


Write today for technical literature detailing 
properties, uses ind methods of ipplic ition tor 


DAPON resin. 


trade name for its brand of diallyl phthalate prepolymer. Names of com- 
pounders of DAPON resin molding powders are available on réquest. 





Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Chemicals and Plastics Division 


161 EAST 42ND STREET, NEW YORK 17, N. Y. 
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Problem-Solving Products from Republic 


PROVIDE SUPER TOUGHNESS AND STRENGTH 
AT CRITICAL POINTS IN AUTOMOTIVE DIFFERENTIALS 


CPOE RP LRT RTL 


Modern passenger cars with increasing horsepower pre- 
sent problems in high speed stability and handling. The 
Powr-Lok differential, developed by the Dana Corpora- 
tion, Toledo, Ohio, permits an automotive axle to trans- 
mit the greatest driving force to the rear wheel having 
the better traction. 


Essential to the economical and dependable operation 
of these differentials are Republic Alloy Steels. Why? 
Because only alloy steels have the high strength, tough- 
ness, shock-resistance, and abrasion-resistance needed 
to withstand the severe service to which differential clutch 
rings and side gears are subjected. 


By specifying Republic Hot Rolled 8615 Alloy Bars, 
Dana engineers have reduced the possibility of a mechani- 
cal breakdown to an absolute minimum. 


20 


These fine steels offer superior toughness and strength 
to withstand torque, fatigue, shock, and stress. Alloy 
steel’s uniform response to heat treatment gives 
these rings and gears hard surfaces around tough cores 
providing maximum resistance to abrasion, friction, 
and wear. 


In Republic Alloy Steels you will find highest strength 
values—plus an exceptionally high strength-to-weight 
ratio that permits the designing of thinner sections to 
save weight and hold down size without any sacrifice of 
needed strength. 


Republic’s 3-Phase Metallurgical Service—field, mill, 
and laboratory—is always available to help you apply 
these quality alloy steels to your product. It’s confidential. 
There’s no obligation. Send coupon for more information. 
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HERE ARE SIX STEPS of possibly the severest manufacturing torture that a galva- 
nized steel sheet can take. In its final form, it becomes the end piece of a muffler man- 
ufactured by the Mackenzie Muffler Company, Inc., Youngstown, Ohio. It is made 
out of Republic Continuous Galvanized Sheets. Despite the many deep drawing 
operations, the coating does not crack, flake, or peel. Republic Galvanized Sheets 


REPUBLIC CHATEAUGAY PIG IRON meets demands for both strength and 
can do a profitable job for you. Clip the coupon and mail it in for more information. 


accurate machining in die sets manufactured by the Union Manufacturing 
Company, New Britain, Connecticut. As a result, Union has standardized on 
Chateaugay, low phosphorus, copper-free pig iron for maximum strength 
flaw-free, easy-to-machine castings. Other superior characteristics of 
Chateaugay include its exceptional fluidity, even cooling, and fine dense 
grain structure. For complete information mail coupon 


REPUBLIC'S NEW HIGH STRENGTH POWDER, TYPE 
H.$. 6460, opens the way to new markets for 
new applications using sinterings for highly 
stressed parts. Type H.S. 6460 can be used 
with existing operating equipment. lt provides 
G minimum tensile strength of 60,000 psi at 
6.4 density as sintered, and 100,000 psi heot 
treated. Type H.S. 6460 maintains its dimen- 
sional characteristics after sintering —less than 
.004 inches per inch shrinkage from die size at 
6.4 density. Available in production quantities 
up to and including 12 tons, or in multiples 
thereof. Mail coupon for technical data sheet 
on Type H.S. 6460 Powder 


all ph ange. _ A, 


REPUBLIC STEEL CORPORATION 

DEPT. PE-6440-A 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Have a metallurgist call 


0) Alloy [) Pig Iron 
() Metal Powder Titanium 


: ° Send more information on these Republic products 
anGE ©) Alloy Steel } Stainless Steel 


O Type H.S. 6460 ] Continuous Galvanized 
Powder Sheets 


of, Slandard Stacks AHO Name—__ Title 


Company— 


Steck Product —— 
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ENJAY 
BUTYL 


BEST 
WAY T0 

HANDLE 
ELECTRICITY 


a a bs “ta 


‘ ¥ 

a 
Of all vulcanizable rubbers, Enjay Buty! offers the best 
electrical and dielectric properties. Butyl is the ideal ma- 
terial for wire and power cable, transformers, tapes, bus- 
bars and other insulation applications 

Butyl also offers outstanding resistance to weathering 

and sunlight . . . chemicals . . . abrasion, tear and flexing 
. superior damping properties . . 


. unmatched imper- 
meability to gases and moisture. 


Find out how this versatile rubber can improve your 


| product. Call or write the Enjay Company, today! is U T y L 
100 200 300 400 ; . 
ae Pioneer in Petrochemicals 


Butyl's outstanding resistance to heat allows considerably 


fades canals tis aap deam-enntinies tin ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 
Akron+ Bostons Charlotte* Chicago» Detroit+ Los Angeles* New Orleans+ Tulsa 


current rating —AMPERES 
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I watched the first V-2 fired at White Sands in 1946 portionately large number of miles of reduction in 


ind was surprised to find only the jet venturi—almost But to attain reliability, the government tenden 


intact—in the 30-ft pit made on landing. When every to test, test, test. Thus a missile sub-assembly may have 


thing else disintegrated, how did this one corset-shaped to withstand a 500-hr life test, on the faulty assumption 


assembly, which had also to withstand the 5000 F flame that it proves reliability. The sub-assembly need last onl 


of the drive jet, withstand the impact explosion? Of 30 seconds or so, so a design life of five minutes is plent 


} } 
course, incoming liquid oxygen and alcohol were passed ind a design for longer life may be too weighty, too cost] 


round it for cooling on their wav to the jets, but even ind—paradoxically—too unreliabl 


O lake a shaft bearing fol exampk It in 
Ordnance officers were still too unfamiliar with the rate anti-friction bearing with a pressure lubri 
a I 


huge missile to answer m\ questions about the ventu tem. Or it can be just a board 
material, but a German specialist said simply “Stahl I board with the hole is sure-hre for five minute 
said: “Steel, ch? What kind of steel?” He shrugged and ibly will fail in ten. It certainly will not stand 
said, “Eisen stahl’ (iron steel You mean that this nv lengthy testing. Like a firecracke 
venturi is just carbon steel? Then how can it possibl the last 
tand the jet temperature? The elaborate 

His reply wa lassi Drei Minuten”—and he held but is subject minor ser 
up three fingers so I couldn't misunderstand. Here it wa ump failure, valve troubl 


igain; the American engineer, reared on the one-hoss tamination, and so on. It 


shay philosophy of best materials all along the line, had to maintain, and will withstand hundre« 
forgotten that design lif 2 is only three minut testing. But it is the wrong design 
This is ample, becaus ’ life, maximum, for th German engineers on the V-2 were fo oO use sin 
power plant is 63 seconds, 6 seconds of that before take materials and designs because of shortages. But the 
off and 57 seconds in flight. There was no need for high vere not short of ingenuity and horse sense, so they used 
strength materials there, just as there was no need for plenty of these in their designs. And in wartime, th 
heavv, long-service design elsewhere. In fact, long-servicc vere not hamp red by well-meaning and exp 
design would have kept the V-2 on the launching pad servants who knew airplanes but not 

I am reminded of this occurrence by conversations with one engineer put it, “fly an airplane 
present-day missile designers. ‘They point out that mini e country to pr 
mum weight, low factors of ifetv and maximum reli 
bilitv for the service life must be wedded in a 
Weight, fe I least as Important 
in a missile Ove in irplamn t sm an 


r ounces mean 








401 SUPER HEAVY DUTY 
330 DIESEL SIX-CYL. V-8 POWER mopetell 
POWER UNIT 














i f 
ee ie caiten, anata Oo 
four new FORD Heavy Duty Power Unit s! 




















477 SUPER HEAVY DUTY 534 SUPER HEAVY DUTY 
V-8 POWER UNIT V-8 POWER UNIT 


Now... all Ford Industrial Engines 
are available as engine assemblies 
or power units ! 220 DIESEL 4-CYL. 134 4-CYL. 172 4-CYL. 


POWER UNIT — UNIT POWER UNIT 


@ These four new power units are built to handle your 
toughest work dependably and at low cost. Now from 
134 to 534 cubic inches, there’s a Ford power unit right 
for your job. The Super Heavy Duty V-8’s, for example, 
offer many advances like fully machined combustion 
chambers, new fuel and lubrication systems, and more 
horsepower per pound of engine weight than ever before. 223 6-cyvt. PowER UNIT 272 V-8 POWER UNIT 332 V-8 POWER UNIT 
Ford power units and engine assemblies are available 
with SAE housings, HD power take-offs, and 5- and 
8-speed transmissions. The 3 Super Heavy Duty V-8’s 
can be equipped with a new 6-speed Transmatic Drive. 


And for fast parts delivery or on-the-job repairs, remem- INDUSTRIAL ENGINES 


ber, there’s always a Ford Dealer nearby to give the 


service you need when you need it. AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT e FORD Division of FORD MOTOR COMPANY 
P. O. Box 598, Dearborn, Michigan 


YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED! 
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tem are that it can be applied to th 


front of the envelopes without oblit 


part ot the printed im 


st card 
initial ce 
this because 


on the ba 


Aluminum Sub to Study 
Ocean Bottom 


\W ASHINGTON 


Passing the coder . 

at 90 in/sec. the letter is magnetically coded for automatic handling. Two rubber- 
rimmed wheels and three rubber belts are in vacuum chamber. Air suction keeps jetter 
in close contact with standard magnetic head (in center, below bottom rubber belt 
while belts and wheels move letter along. 


New Magnetic Coder Tested 
for Automatic Mail Sorter 


WasHincron—A new method for by Burroughs Corp. According to 
magnetically coding addresses on let- ports, the first sorter will be ready f 
ters that will be sorted automatically shakedown tests by July 
mechanical means is being tested 
by the Post Office Dept. If accepted, 


it will replace the inked dot method 


HOW IT’S DONE 


The letter is sprayed with a thin 
; strip (about 2 in. long and } in. wide 
see below), and permit postcards to 
: whee. of magnetic ink, similar to that used 
be coded and handk yy the auto :' 
, ; on checks. The coding operator reads 
matic sorter 
‘ < : the letter, types the abbreviated ad 
The new coder was designed by 


Rabinow Fngineering Co., Washing 
ton. D. C. Rabinow Engineering also 


] 
LU 


dress, or code, on an ordinary type 
writer kevboard. This code is recorded 


in binary form, stored in a mputer 


tHe CGOSIPICT O tric Cilcr SUTiCl, 
the designer of the letter sorter 


° register, and eventually is magneticall 
of which are now being manufactured vd f 
recorded onto the strip of spraved 
magnetic material. This holds a cod 
ot positive and negative pulses, with 
about 30 pulses to the inch. In spit 
of the fact that the magnetic strip is 
thin enough to be transparent, th 
reading head puts out a signal of se: 
eral millivolts. Air suction is used to 
insure intimate contact between the 
piece of mail and the writing and read 
ing heads 
Rabinow savs that some of the 


vantages of the magnetic coding 


Magnetic pulses replace dots . 

on a new magnetic coder being tested for 
use with automatic mail sorting machines 
Inked dot method must be used on back 
of envelope at top. New magnetic coding 





method requires only thin dark band on 
front of envelope at bottom 
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Soviet Technical Progress Pressing US Abroad 


@ USSR trade in engineered goods is small—but spurred by 


many agreements. 


® Soviets offer oil equipment to Argentina, autos to Greece, 
cut-rate machinery to Uruguay. 
® They seek machine tools, chemical process equipment, elec- 


tronic gear from West. 


track 
| xports 
W orld 


1957—a 


New Yorkx—In volume, Soviet 
is small—but the trend is up 
with the 
mounted to $2.2 billion in 


$450 


ind imports I ree 
million (25 
Final tally for 


further 


gain of about 
over the 
L958 3 
10-] 


l rack ih 


previous vCal 
expected to show a 
vain 


rood } 


engineered 
mall—but again portion of 
Soviet track In 1957 the SSR 


imported $221 million worth of ma 


growing 


chinery and transportation equipment 
from the West and exported $40 mil 
Chey also imported $750 mil 
lion from Communist bloc 
The great bulk of Russia 
exports go to underde veloped countries 
of Latin America, Asia, Africa and the 
Near East 
[import 


highly 
pec illy 


lion 
nations 


machiner\ 


generally originate with 
industrialized trading nations 
Common 
West Germany and 


onomic Community 


Britain and her 
wealth countries 
other European | 
Power1 

(rec 
in Jul 


exchange of $17.5 


treaty 
mutual 
worth of 
1959 


igned a long-term 


1958 calling for a 
million 
roods in 1958, $21 million in 
ind $24 million in 1960 

Vhus far, the Greek imports from 
Russia have been too slight to permit 
Western 


number of 


comparison with 


part \ 


mobile S205 


counter 
sizeable iuto 
620 worth between Jan 
uary-October 1958—of the “Mosk 
itch” type have chiefly 
their price tag is 15-20 

below their German or British equiva 
they ar 


Phe owners complain of shoddy 


old in Greece 
because 
lents, and bought on eas' 
term 
finish and breakdowns of 
the electrical 

troublesom« 
last vear 1 

Generallh 


ind busin 


fre quent 


) 


tem and wiring. But 


shortage of spare parts 
now improving 

peaking, Greek officials 
men do not believe the 
Russians will offer serious competition 
to Western-engineered product 

Soviet commercial ambitions in Ai 


ntin el | ) oil \ trad 
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mission of the Arambu administration 
received an offer of oil machinery and 
equipment from the Soviets early last 
vear. It 
machinery did not meet specifications 


lhe Soviets later made 


was refused, because the 


1 second offer 
Vhis was a $100 million equipment 
purchase credit good for 10 years at 
24% interest The agreement wa 
iccepted, though it is thought to be 
of limited practical value 

Argentina has track 


sent missions 


to Iron Curtain countries seeking 


include 
transmission and other electron tubes: 


engineered goods These 


chrome and molybdenum valves; rails 
thermocoupk diesel 
) 


locomotives; electric motors; high pres 


wire; electri 


chassis and auto 
spare parts. ‘Th failed to 
get all they after, but did 
59 contracts for $27 million 


sure boilers; motor 
missions 
wer sign 
worth 
of goods with Russia, Czechoslovakia, 
Hungary, Rumania and Poland 
Other agreements with Iron Curtain 
countnes include $20 million worth 
of power-generating equipment from 
ast Germany, and $40 million in oil 
drilling and extraction equipment from 
Rumania. A trade mission to Hungar 
$50-million 


under which Hungary 


concluded a barter deal 
sends machin 
ery, railroad equipment, electric gen 
high voltage cables 


X-ray 


be lic ve 


crators, cranes, 
machines 
Soviet 
will have relatively little future signif 
Recently, Dr. Julio Cueto 
Rua, former Argentina Industry min 
stated that Russian 


technical and economic aid is unthink 


transformers, and 
Many peopl track 


ICATICC 


ister important 
ible for the present, particularly be 
cause Russian oil equipment has failed 
to meet specihcations 

The Soviets topped the field in 
Uruguayan trade during the first quar- 
ter of 1958. Business firms in Monte 
offers for Russian 
machinery and equipment at 50% of 


video have gotten 


invest the re 


Also 


value, provided they 
idvertising 
d to supply | 


maining } in 


( zechosloy Kia ort 
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Soviet Bloc Trade With Free World in 
Machinery & Transportation Equipment 


Exports Imports 


1956 1957 1956 1957 


(In millions of dollars) 


TOTAL MACHINERY & 
TRANSP. EQ 
Soviet Bloc $242 
USSR 21 40 
Europ. Sat 2 199 
China 2 3 


Non-Electric Machinery 
Soviet Bloc 97 138 
USSR 4 19 
Evrop. Sat 92 117 
China } 2 


Power Generating Equipment 
Soviet Bloc 4 10 
USSR 1 

Europ. Sat 3 9 


Chine 


Agricultural Machy & 
implements 
Soviet Bloc 
USSR 
Evrop. Sot 
China 


Metalworking Machinery 
Soviet Bloc 26 
USSR ; 
Europ. Sat 26 
China ‘ 


Textile Machinery 
Soviet Bloc 
USSR 
Europ. Sat 
China 


Electrical Machy & 
Appliances 
Soviet Bloc 23 
JSSR ! 
Europ. Sat 21 
Chine 1 


Transportation Equipment 
Soviet Blox 68 
SSR 16 
Evrop. Sot 52 

Chino 


# Less than $5 


Sub-categories ore representative, hence will not add 
to total shown for machinery and transportation equipment 
Source: US Dept. of Commerce 


lal { as l’elefonos del | stado 


vith t lephone equipment that wa 


nearest bid 
Soviet 


uncertain. ‘The 


below the 


priced 20 


How important trade her 


will become remains 
nationalist party that assumed power 
in March opposes it. And machiner 
specifications, now largely oriented to 
the US and Western Europe, are not 
fulfilled in Soviet products 

(he pattern of exports and imports 
Britain Russia has re 
mained fixed for some time. Coppe1 
wirt nearly half of Rus 
sia’s imports from Britain—$42.1 mi 
in 1957 when purchases totaled 
Che USSR also imports 


fishing 


between and 


accounts for 


lion 
$104 million 
merchant and vessels, 
textile machinery, and machine tool 


l!rom Russia, Britain imports raw ma 


small 
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terials including nonferrous 
metals and pig iron 


[his 


British industry 


pattern mat Change soon 


expects to send mor 
machine tools and electronic goods to 
Russia now that the embargo has been 


With the 


August, Britain can send radio 


relaxed 
of last 


tubes, manufacturing equipment, spec 


embargo changes 


trographs, spectrometers, electron mic 
roscopes, and X-ray diffraction equip 
ment behind the lron Curtain. These 
ire all items in which the Soviets hav 
expressed interest. Russia has alread 
purchased some electronic equipment 


mobile ‘T'\ 


equipni nt 


in Britain, including a 


tudio, direction-finding 
ind oscilloscopes and voltmeter 
On the import ledger, trade expert 
n London look to Russian 
tools, Their machine 
quality now, 


| shouldn't be 


Thi hin 


one our 
urprised to s 
machine tools in British plant 


lrade between Fran ind 


1S expected to reach 42 billion francs 
in 1959. Within the 
the French send 


manutactured produc ts t 


framework of a 
treaty semifinished 
and the 


Russians and get raw materials back 


Under the new agreement the Rus 
sians are getting an array of products 
tools and industrial 


largely machine 


equipment. These include: 50 milling 


machines, tube-drawing machines 


seven 4000-hp gas turbines, 35 electric 
locomotives, 50 presses and molds for 
tire manufacturing, and other complete 
Ihe 
Russians will also get steel mill prod 
ind ‘T'V equipment 

In the future the 
USSR is expected to shift emphasis 


from 


factory production equipment 


ucts, cables, radio 


and lab equipment 


industrial 


al plant 


heavy equipment te 


h THiic 


krance, for her part, will recen 


primarily coal and petroleum product 


Lhe Russian 


} 


hine tool 


will il 0 end yOTTIC 


ount for 


hha 


but these 


Set Design Requirements 


for Aircraft Instruments, Systems 


\lonrrReAL—U} late 
quirements 

ftruments and 
perations ire Deu 


, 


ested manufa 

nical Department « 

An l'ransport \ 
Ihe 


( ped 


requirement 


from di LSSTOI t rbine 


powered transport oper it 
Eleventh IATA ‘Technical Conference 
it Monte Carlo last Septemb Lhe 
supplement an earlier list which IATA 


+ + 
A 


Lechni 
ited a vi 
Lhe new 
IATA ‘Technical 
Krzvczl 


KOWSKI, 
Fuel 


Lines 


filtration 

require cK 
used in piston en 
tion devices and 


+} 


¢ nel llin 


Fuel measurement: High fuel con 


umption of turbine engin 


knowledge ot 


equir 
more accurate 
umount of fuel aboard before take-off 
ind of fuel con 


during the flight 


| 7 , 
imed and remaining 


Present aircraft fuel 
gauges and flowmeters are considered 
short ot complete iccurac\ In i 


urcraft 


this can mean a p 
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load penalty of 3,000 Ibs or a 


reduction of 150 miles. Airlines 


prepared rt A to grea 


liminate these penaltic 
Altimeter static errors: E:rror 
iltimeters today at high 


ertical separation distan¢ 


altitudes 
upped the 
between aircraft from 1,000 and 2,00 
ft, resulting in uneconomic use of ai 
New types ot have 


hown to be bench 


pact iltimeter 


been iccurate in 
tests, but when installed in a_ plan 


] 


did not function as accurately because 
the plane s Static 
larly in high sp 
ment 
Water injection: As a 


with water injec 


the 


eX pcricnce fion im p 


fon cngines urlines are di 


SCOUTAL 
ing this technique in 
] 


aiCSILZTIS, 


future engin 
with the hope that the sam 
improvement in performance can 
found another wa 

Engine quenching: More efficient co 
ints are needed to make this techniqu 
prac ticabl Research tests 


to reduce the internal temperature of 


using wate! 


hazards in 
uccessful, but the 
uld he 


ImMposes too rreat i 


ind 
h ive 


weight of water which w 


cngines minimize fire 


i crash been 


ned g penalt 
coolants have been sug 


( he mical 
gested 


Vibration indicators and flight record- 


1959 








TUBULAR 
RIVET) 


UP TO 7” LONG 
IN BETWEEN DIAMETERS 
SPECIAL HEADS 
SMALL or LARGE RUNS 
STAINLESS + MONEL 
INCONEL + ANY METAL 





Long or short, we can 
supply your tubular 
rivet requirements 
economically and 
promptly. 
MANUFACTURERS 
SINCE 1850 


ferrell 
| sounn Hassall inc. 


P. O. Box 2233 Westbury, 


j Long Island, New York 
_———————————— 


— 


| 
| 
| 
: 
| 
| 
' 
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an 


INVESTMENT 
CASTING 


of course 


because investment casting 
means easier, more 
consistent, more uniform 
parts with higher properties 
at lower cost. 


made of 


Mtr attoys 


of course 


because &-Mer alloys 

give better, more consistent 
results through precise 
metallurgical control. 


smart designer 
smart producer 


because both specify 
investment casting alloys by: 


Wm... 


ALLOYS CO. 
1999 GUOIN STREET 
DETROIT 7, MICHIGAN 
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ers: A simple airborne vibration indi 
cator 1s needed for airborne 
inalysis, to aid 


engine 
day-to-day maint 
nance. There is also some interest in 
the use of flight recording equipment 
to economize on maintenance and 
overhaul procedures. 

Artificial horizons: More reliable in 
struments to give accurate attitude in 
formation during all phases of flight 


ind during take-off are needed 


Take-off monitor: The need for a sim 
ple and reliable indicator to monitor 
the take-off phase and to aid the pilot 
in deciding whether take-off should b 
ontinued or abandoned was stated 
by the 1957 Technical Conference 
Considerable work is being done to 
wards this end, and IATA is urging 
flight tests of the various new types 
of equipment offered, to guide further 
development 


Numerical Control Programs 
Now Written by Computer 


“Engineers still haven't learned to use 
a computer; they're still digging trenches 
with their fingernails.”—Gen. C. S. Irvine 


Mass—An 


machine tool control system, aimed 


CAMBRIDGE, automat 
it standardizing procedures through 
out the aircraft and missile industn 
ind drastically cutting the 
ming and lead _ time 


quired for any particular machining 


program 


ordinarily re 


sequence, was unveiled here at th 
Massachusetts Institute of Tech 
nology. Called the APT system 
Automatically 


was de velop. d at 


Programmed ‘Tool—it 
MIT’s 
chanisms Lab over the past two years 
on a contract with the Air Force 
Materiel Command. Nineteen Ai 
craft Industries (AIA 
member plants on their own initia 


Servom< 


Association 


tive have contributed for a continued 
development of the API 
This is the first time that an effort of 
this scope has been mutually unde 


system 


taken by a group of this size. 

An indication of the breakthrough 
in programming complex part shapes 
using the APT system is shown by a 
typical wing rib shape which required 
200 hours to program manually. 
With the new APT-Computer method 
the same task was cut to five hours 

Key to the system is 
like language which feeds part descrip 


an English 


tions and machining sequences di 
rectly to a computer. The language 
permits a person with no knowledge 
of computers to control complex cal- 
culations, thus making use of the 
full potential of high-speed digital 
computers. Instructions are given to 
the computer on cards, where the 
necessary machining calculations are 
made and coded on the machine-tool 


control tape. A design change of a 


part is possible by a card change 

Ihe first industry-wide testing of 
the APT system with AIA participat 
ing companies started last April. ‘The 
field trial 8,000 computer 


irds and 200 pages of preliminar 


included 


ta. The first programs were written 


for use on the IBM 


because 


704 compute 
1 survey showed that most of 


the companies had, or were about to 


However 
medium-sized computers and possiblh 


ones can use the AP] 


get this type of computer 


even smaller 
system 

language 
sounds something like this “ON KUI 
ON SPN, GO RGT, TL LFT, 
CIRCLE CTR AT, +2, +3, RA 
DIUS, +5.” Translated, the direc 
t “Turn on the coolant 


Che spec ial computer 


ns mcan 
turn on the spindle, go right with the 
tool on the left side along the circk 
whose center is located at x equals 2 
v equals 3, with a radius of 5.” A 
little more than 100 other words, non¢ 
containing more than six letters arc 
the complete vocabulary of the sys 
tem 

Although the APT system, in its 
present state of development, has not 
completely climinated the need for 
manual programming, a year-long test 
by AIA companies, plus research at 
MIT has indicated that a significant 
portion of the parts now being manu 
factured can be produced using the 
present system. 

Lt. Gen. Clarence Irvine, Air Force 
Deputy Chief of Staff for Materiel, 
one of the speakers at demonstration, 
lauded the development and said that 
\ir Materiel] Command expected thc 
APT’ system to significantly reduce 
the important lead-time in developing 
new weapons systems 
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Private Nuclear-powered Merchant Ship to Try 
New Design, Test Concept 


New Yorx—A special industry group, 
one of the first of its type, has been 
formed to carry out 
held of nuclea 
hant vessels A] 

sign of the gas led reacto 


both 


1 program in the 
propulsion ror mec! 


UTIG UE 


operating unl 
tim 

[he group i prise lord 
Instrument Co., Div of Sperry Rand 
Maryland Shipbuildin ind 
Drvdock Co., and Isbrandtsen Com 
pany. The ibout 


owned and operated 


( orp., 
group hopes to b ng 
the first pris itely 
tomic-powered merchant vessel. The 
ra | eeking from the 
Atomic Energy Commission and the 
Maritime Administration 
It is presently planned to test the 


reactor in a newh 


up IS issistancc 


onstructed cargt 
section of the vessel's hull at a re 
\fter test ope 
this hull section with its nuclear power 
plant will be substituted for an exist 
ing section of the ship. By this method 
the group will avoid the necessity of 


mote location ition, 


building a ship strictly for the purpose 
eactor, and, for tak- 
ing an existing ship out of service for 
1 long period of time for the construc 


of proving out a 


tion and prove out of the reactor 
The reactor 
graphite-moderated, and fueled with 


he lum ( oled, 


stainless steel clad uranium dioxide 
pellets. Gas exit temperature 1s 950F 


Superheated steam is generated at 640 
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psi and 850 F to power the 32,000 
ton tanker launched last July 

\fter conversion to nuclear power, 
the ship’s boilers will remain intact to 
tandb 


full sea power 


provide a system capable of 
[he group’s plan calls for the reac 
tor system to be completed and read: 
for testing in just under three vears, 
ind ready for sea trials in 34 years 
Development cost will be $5 million; 
construction cost $10 million 


Germany Developing 
A-powered Ship 


Bonn—Interatom, the joint subsidiary 
of Atomics International and the Ger 
man company Demag, and the Ham 
burg Nuclear Eners 
Utilization in shipbuilding and ship 


ping 


Association for 


have signed an 


agreement to 


build 


jointly a commercial 


ship 


powered by an moderated 


organic 
reactor 

An OMR reactor was selected be 
cause of its comparatively low weight 
and because the cooling agent be 
comes radioactive only to a very small 
degree, facilitating service and repair 
work of the primary circuit while the 
Additionally 
the low pressures of primary and sec 
ondary circuit allow the use of normal 
steel and aluminum without excessive 
wall thickness thus keeping investment 


costs down. 


reactor 1s im operation 


1959 


Acid 
Bright 
LIKE THE 

SUN 


OROSENE’ 


999 
24K ACID BRIGHT GOLD 


OROSENE 
SRAM is a0 entirely new gold complex. It produces 


mirror bright, hard electroplates in either rack or barrel 


placing 


produces a bright, hard 24 Karat (99.8%) gold 
place. Ic is the ONLY 24 Karat bright gold 


0) 1@)) 35: 
999 24 Karat Gold electroplates are twice as hard 


as ordinary 24 Karat gold plates—this is produced by « 
preferred orientation of the gold micro crystals. It is 
as hard as ordinary bright alloy golds. (125 Knoop) 


OROSENE 
999 24 Karat places are ductile, as ductile as ordi- 


nary 24 Karat plates. This is achieved by the preferred 
orientation of crystal lartice 


OROSENE 
AAAS contains NO silver, NO sulfur compounds 


and NO antimony. It has exceptional tarnish and 
sulfide resistance 


OROSENE 


999 barre! solutions have the best throwin, wer 
BPX 
and leveling of ANY bright gold or ordinary gold for 


OROSENE 
999 bright gold has only ONE addition agent 


It is self-regulating and simple to control 


OROSENE 
RAMA 24 Karac Hard Bright Gold offers the electro- 


plating metallurgist a new dimension in gold plating 
It solves many plating problems where ordinary bright, 
hard or 24 Karat golds have failed 


YX Patent Pending 


Technic. 


Vist #4 


39 Snow Street 
Providence . | 


JAckson 1-4200 


Chie Office 
7001 North Clark Street 
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BEFORE... 


Appliance manufacturer | 
instalied leg leveling 
boit; used square head 
fastener in crating. 


AFTER... 


Circie B leg leveling bolt 
designed with Phillips head, at no extra 
cost, now does both jobs. 


save dollars 


with this sense-making idea 


LITERALLY thousands of dollars can be saved through 
the practical application of basic bolt making 


principles in designing and specifying fasteners. 


In the actual case shown, savings were pyramided through 
reduced inventory, handling, purchasing and 


production time; while one part was eliminated entirely. 


lo make this basic information available. Buffalo 
Bolt Company has drawn on over 100 years of experience 


to put together a digest of these principles. 


You'll tind them in our new booklet, “How 
to specify fasteners and save” 
Filled with drawings and charts, it makes a 
handy guide in designing or buying any 

headed parts 
If you can use a copy, write to North 
Tonawanda or ask a Field 

Representative 


BUFFALO BOLT COMPANY 
Div of Butta £ pse rE at 
North Tonawanda, N.Y. ¢ Princeton, illinois 
MAKING BOTH FASTENERS AND FRIENDS FOR 100 YEARS 
@ 3 convenient service center 


WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 
Chicage New York City North Tonewande 


Prune Your R & D, 
Experts Tell AMA 


Cuicaco—Don't forget the individual 
and his ideas when striving to get the 
utmost out of the company research 
program, a top chemical company ex 
ecutive warned a recent American 
Management Assn conference on plan 
ning, producing and promoting new 
products here 
| know of no committee, no team 
compan\ that ever came up witl 
one idea said R. H. Boundvy, vice 
president ind director of research 
Dow Chemical Co., Midland, Mich 
The time for the team approach come 
ifter the idea’s conception, in im] 
menting and developing it he said 
While doing everything possil 
yurage timulation§ of leas 


lol it the idea stag 


increasingly selecti 
pent, after technical feasibilit 
pecn proven, Boundy Salad 1] 


cited a 100 


increase in the 
keeping a man on the job in r 
since 194¢ 


efhciency is needed to keep pac 


thy 


This means, that 


sing costs, and to measur 


n of a company’s rescat h 


HOW COMPANY EVALUATES EFFECTIVENESS 


e Install a sound accounting system 
which will provide an immediate break- 
down at all stages of projects—either 
in hours or dollars expended. 
e Take a critical look at the morale 
of the research group every year—rea- 
sons tor personnel turnover. 
e Check the number of patent appli- 
cations, disclosures and patents issued. 
e Read scientific, technical publica- 
tions; encourage writing articles. 
eCheck pilot plants, to see how 
many are shut down, reasons for fail- 
ure, etc. 
e Study the new products. 
e Look at the amount of new capital 
invested as a result of research. 
e Determine the tangible value of 
process and product-improvement re- 
search. 
e Investigate the value of new appli- 
cations for existing products. 
Boundy said he believes the age 
el of the research organization 
hould be kept relatively low. In th 
ise of Dow, a turnover of about | 
enables the compan to keep the a 
we age between 32 and 35 Re 
search is a young man’s business 


Also, researchers should be given sufh 


HArrison 7-2178 REctor 2-1888 JAckson 2400 (Buffele) cient space to maintain several pro} 
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ects simultaneously. The right prob 
lem to work on has to be determined, 
ind data-taking should be automated 
to the greatest extent possible in order 
to cut down pilot-plant work, Bound 
said. Still another wav of contribu 
ting to profitability: sell the research 
which the company cannot us¢ 

In a talk on the fundamental fac 
tors in calculating costs of potential 
new products, George J. Wachholz, 
controller for Minnesota Mining & 
Mfg. Co, said the “proper blending 
of the optimism that we do and 
should find in the research group, and 
the practicality or realism of the fi 
nancial group, should lead us to objec 


tive evaluations in most cases.” 


CHECK COST EARLY 
While 3-M has no formula for 


determining whether a specific 1 
search program should be continued 
or terminated, it does begin analvzing 
costs in the early stages to trv to de 
cide which projects have littl m 
mercial 


he pushed hardest. Wachholz said 


As technical ispects progress, cost cs 


potential, ind which should 


timates become more meaningful 
These cost estimates are prepared b 
the controller’s division on 
of known expericn ind exis 
cilities, and help the research p 
put their work into a framework 
objectively used, unit cost estimat 
can avert the development of a tech 
nically perfect product which cannot 
be profitably marketed 

Researchers must be encouraged to 
think broadly; Example: 3-M is seek 
ing non-nuclear uses for materials 
for future nuclear application 

Wachholz said that 3-M calculates 
the cost of product research bv apph 
ing wage overhead rates to each proj 
ect Fifteen percent of laborator 
effort is arbitrarily allotted to “‘blu 
skv”’ researching Wachholz 
While operating divisions conduct 
iheir own research, the central re 
search lab accounts for about 25° 
of 3-M’s overall research eftort l otal 
R & D cost at 3-M currently is about 
$ to 5 of sales, with R & D costs 
it the operation division level run 
ning at about 14 to 6% of total cost 
R & D forecasts generally cover one 
vear, but periodically are projected 
five vears ahead 

The attitude on the part of the 
controller's group must be one of aid 
ing and abetting the research men to 
identify problem areas and find solu 


. , 
Continned on page 
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THAN YOU CAN SAY 
“CIRCUIT TERMINATION BY 
y 7 


Speed—amazing speed—is fundamental with AMP’s tool-and-terminal 
technique. In fact, an A-MP automachine can turn out 4,000 terminations 
per hour. 

No extensive operator training is required. And, no large floor space 
the bench-mounted Automachine takes up less space than an ordinary desk. 
It’s built for safety, built for speed, built for reliable production day after 
day. And A-MP Automachine terminals are made in a size and shape to 
fit every requirement with such features as corrosion resistance, vibration 
resistance, and, if required, pre-insulation. Furthermore, actual costs of the 
AMP method are lower than any other method. 

Why not learn more about this world famous compression-attachment 
method? Send for our descriptive literature. 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through subsidiary 
companies in: Canada « England « France + Holland * Japan 
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Fon... Buy 
SILICONE FABRIC 


Meee MP! 


For precision diaphragms that save 


) aioraht aud time, trouble and money — look to 
missile quality 


Pacific Moulded Products 


PMP silicone fabric diaphragms 
are precision-moulded from a 
variety of compounds to your 
specific requirements. Theyre 
completely uniform and reliable 
.. virtually immune to a broad 
spectrum of chemical and 
physical environments. They 
retain their shape and resist 
deterioration ...can be used 

in many applications. 

So, next time you need 
reliability and on-time 
deliveries, specify PMP! 

Our field representatives will 
be happy to help you with 

your diaphragm problems. 


& Why not call or write today to: 


setts bate 
PACIFIC Moulded Products 


905 East 59th Street / Los Angeles 1, California 
ADams 1-1151 


56 details of stainless 
steel jet engine component 
brazed in three steps with 
no distortion or oxidation 
by Wall Colmonoy.. . 


Specialists in Furnace Brazing 
for High-Temperature Service 


This jet engine diffuser casing is 
typical of the aircraft and missile 
parts being furnace brazed at Wall 
Colmonoy. As originators of Nicro- 
braz Process brazing, we have an 
unmatched background in the nickel- 
alloy brazing of stainless steel and 
superalloys. Our facilities also include 
vacuum furnaces for degassing and 
brazing titanium bearing alloys. Our 
three plants are ready and able to 
engineer and process your compo- 
nents. Call or write today. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 


tions to those problems, rather than 
to assume a critical attitude or to plac 
limitations on the research organiza 
tion,” Wachholz said. 

J. O. Reinecke, Reinecke Associates, 
Chicago, industrial designers, stressed 
the need for a product-planning group 
that would feature: (1) Participation 
by top management, including vic« 
presidents of sales and engineering 
[heir staffs, industrial design con 
sultants and a cost engineer; (2 
scheduled mectings; (3) frequent 
meetings; (4) a complete agenda 

“I believe there is too much ‘group 
thinking’ today, that there are too 
many committees, that individual re 
sponsibility is being diluted. But 
somehow this group, in spite of its 


size, accomplishes much,” he said 


You Decide 


IrHaca—Class standing, not just pos 
session of a diploma, is what count 
with industry considering the engi 
neering student for employment, r¢ 
ports Donald H. Mayer, Cornell Univ 
Engineering College director of Stu 
dent Personnel. The cry is not 
much for more, but for better engi 
neers, he said 

According to Maver, engineer stu 
dents graduating in the top half of 
their class will have no placement 
problems but those in the bottom half 
may not get the job they want at th¢ 
salary they want in the geographical 
location they want 

His remarks would seem to offset 
reports of an engineering shortage 
but 
Scuenectapy—The shortage of pro 
fessional engineers is one of the most 
scrious problems confronting the na 
tion today, reports Rear Adm. W. D 
Leggett, Jr., v-p, ALCO Products, Inc 
in a speech to engineering students 

Pointing up engineer employment 
significance to national employment 
Adm. Leggett said that in 1930 there 
were 261,000 scientists and engineers 
out of a 48.6 million total work force 
or a ratio of 180:1. By 1956 the US 
work force had grown to 68.8 million 
ind there were 950,000 engineers, a 
ratio of 73:1 or an increase of 24 times 
that of 25 vears before. This illustrates 
the growing need of engineers to keep 
this labor force gainfully employed 

Leggett said a 13% drop in the 
number of American students taking 
up engineering in colleges and uni 
versities indicates an even more seriou 
shortage in the future 
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a eed 
| Section R8CC10, Silicone Products Dept. 
| General Electric Company, Waterford, N. Y. 


Please send me more information on wire insulated 


| with G-E silicone rubber. 


Chessman nessa i eniie aencanmenineenia 
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, an to silicone rubber’s remarkable heat resistance, 
no damage occurs when you lay a hot soldering iron on silicone 
rubber-insulated wire. And silicone insulation strips cleanly and 
easily, saving hours of assembly time in the plant. Right-angle bends 
are no problem. Colors are bright for easy identification. 


Long service life at 500°F Withstands 600°F and above for shorter 
periods. General Electric silicone rubber insulation meets military 
specifications MIL-W8777A, MIL-W16878B and others. When ex- 
posed to a direct flame, it forms a non-conducting ash of silicon- 
dioxide, releasing no toxic fumes, as do higher-priced insulating 
materials. 


Will not cold flow Because silicone rubber is a true elastomer, it 
will not cold flow and subject wire to vibration, as will higher-priced 
insulating material. Newly developed stocks make possible thin-wall 
construction, have unusual abrasion resistance and physical strength. 
G-E silicone rubber stays flexible down to —75°F, special grades 
down to —150°F. 


Greater reliability -E silicone rubber exhibits excellent electrical 
properties and maintains them at both high and low temperatures, 
keeping its original dielectric strength for years. Moisture absorp- 
tion is extremely low; ozone resistance approaches that of mica. 


General Electric silicone rubber insulation matches or exceeds the vital 


do for you. Mail coupon for technical data. 


GENERAL @@ ELECTRIC 


Silicone Products Department Waterford, New York 
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HERCULES 


Plastics Hi-lites 





The hoops have had it 


...now what? 


Tremendous markets for new polyolefin plastics seen on all fronts 


A new plastic —high-density polyethylene—was re 
sponsible for the hula hoop, undoubtedly the big- 
gest product success story of 1958. There’s no 
similar market windfall in sight for the coming 
year, but most manufacturers see this same plas- 
tic, and a still newer member of the polyolefin 
family 
building increased consumer sales in "59. 

Housewares, appliances, sporting goods and 
toys are among the many fields where product 
planners are now finding ways to whet customer 
buying appetites with these new plastics. Poly- 
propylene made its bow at the January house- 
wares show in Pro-fax” cutlery handles and din- 
nerware (see below). At the same time Cory Cor- 
poration made the first use of Pro-fax in a com- 
mercial coffee service. 

While the hoops got much of the publicity 
about high-density polyethylene last year, this 
material made its most significant long-term gain 


polypropylene—as their best bets for 





in another direction. Development of the first 
thin-wall, non-functional Hi-fax bottle opened up 
a giant new market for plastics in carrier-type 
bottles. First employed as a container for Breck 
Banish, the new Hi-fax bottles were quickly 
adopted by users of other drug and cosmetic prod- 
ucts. Several producers now offer a line of stock 
li-fax bottles in a variety of shapes and sizes. 

Meanwhile some of the nation’s leading “‘Soap- 
ers’ have been market-testing liquid detergents 
in Hi-fax bottles, with such excellent results to 
date that a switchover to this new type package 
may be imminent. The big advantage of Hi-fax 
in this use, in addition to its ease of fabrication, 
is its outstanding resistance to stress-cracking. 

All three members of the Big Three are sport- 
ing either Hi-fax or Pro-fax parts on 1959 cars. 
The many other applications under evaluation 
point to an increased use of both these plastics 
with the model change due next fall. 


PUTTING THE WEAR IN PLASTICS 
DINNERWARE . . . Pro-fax does it 
in the new Lady Arnold line to the 
extent that its manufacturer, 
Rogers Plastics, guarantees these 
dishes for life against chipping, 
cracking, and staining. Combining 
the beauty and elegance of ex- 
pensive china with the low-cost 
durability of a tough thermo- 
plastic, this new dinnerware is 
completely dishwasher proof, and 
molded in four lustrous pastel col- 
ors with a rich permanent gloss. 


President A. C. Martinelli of Rogers Plastics Corporation points to his new 
Lady Arnold dinnerware line for which he selected Hercules Pro-fax. 
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Hot tip for coffeemakers 


A new pouring lip for Cory serving decanters, 
molded with Pro-fax, polypropylene plastic, looks 
better, lasts longer and costs less than conven- 
tional metal spouts. Cory Super-Tuf* pouring 





BETTER IDEAS FOR BETTER COFFEE ALWAYS COME 
FROM CORY .. . that's the company's motto and to prove 
its point Cory uses Pro-fax for a new type pouring spout 
unharmed by detergents and defying abuse. 


lips will take all kinds of abuse . . . won’t dent, 
crack or stain from hot beverages or harsh deter- 
gents. Molded with black Pro-fax, they have a 
rich, glossy finish that is unharmed by high tem- 
peratures or hard use. 

Designed to combine with Cory’s Majestic’ 
glass serving decanter for the utmost in a modern, 
smartly styled coffee service, the new spouts can 
also be employed as replacement parts with cur- 
rent model Cory handles and neckbands. 


*Registered trademark of Cory ¢ 


No trouble with Pro-fax 


The manufacturer of this durable and attractive 
trouble lamp tried other plastics in the handle, 
but only Pro-fax proved 
up to the job. Equipped 
with U.L. approved cords, 
ranging in length from 20 
to 50 feet in red, green, or 
black, with matching Pro- 
fax handles, this new trou- 
ble light features a push- 
button switch, conven- 
ience outlet, and cord 
strain relief, is oil, grease, 
acid, and alkali resistant. 
Pro-fax handles are mold- 
ed by Precision Plastics 
Company, Philadelphia, 
Pa., for M. Black Manu- 


facturing of the same city. 


Market Hi-lites 


A new cup produced by Crown Plastics Cup Com 
pany, Fort Worth, Texas, demonstrates the ex 
cellent moldability of Pro-fax in thin-wall sections 
With a six-ounce capacity, the cups weigh less 
than a third of an ounce each, yet are unbreak 
able and can be sterilized. Among their first uses 
was in hospitals where with re-use after steriliza 
tion they have proved actually cheaper than the 
paper disposables formerly employed .. Another 
new Pro-fax hospital item is a plastic bedside 
carafe and tumbler set manufactured by Zylon 
Products Company, Pawtucket, R. 1. Completely 
autoclavable and fitted with a disposable plastic- 
film liner, this well-designed new product prom- 
ises to revolutionize the entire technique of bed 
side water service. The first use of Pro-fax in an 
aerosol type package will be announced by one of 
the nation’s leading cosmetic manufacturers 
within the next few weeks. 

A 7's-inch Pro-fax rope has just replaced a 
10-inch manila hawser on the Sinclair super 
tanker, S E. Dyer. A product of American 
Manufacturing Company, the new plastic rope 
actually has greater breaking strength than its 
larger manila counterpart. 


Good dam use for Hi-fax 


Literally miles of Hi-fax tubing are being used here to 
siphon water over the high banks of a dammed-up ditch, 


in the pre-irrigation of a cotton field. Hi-fax siphon tubes 
are becoming standard equipment throughout the irri- 
gated West and South, eliminating the labor involved in 
cutting through ditch banks, providing better control of 
flow and reducing soil erosion. The Swanson Company of 
Phoenix, Arizona, first to produce the new Hi-fax tubes, 
promotes them as “tougher, lighter, with greater resistance 
to high and low temperatures and higher tensile strength.” 
They are now marketed in lengths from 48" to 90" in both 
1" and 2" Hi-fax tubing extruded by Arizona Plastics 
Extrusion Company, Phoenix, Arizona. 


HERCULES POWDER COMPANY 


900 Market Street, Wilm ngton 99, Delaware 


HERCULES 


THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 
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One of two Fairbanks-Morse 4160 volt, 700 hp. slip ring motors which power Carrier refrigeration compressors. 


Flexible control of new air conditioning system saves 
power and maintenance for Union Oil Center 


Through a new Carrier dual-duct 
high-velocity system powered by 
Fairbanks-Morse slip ring motors, 
the magnificent new Union Oil Center 
in Los Angeles is ideally air-condi- 
tioned at minimum power and main- 
tenance cost. 

Providing 8 speeds between 75 and 
100 percent of capacity, the two 
F-M 700 hp. motors make it pos- 
sible to match operating rpm. of 
compressors, chillers and condensers 
to any specific condition. The new 
Center covers 5 acres, with 1200 


employees occupying 426,000 square 
feet of the office space in a complex 
of four buildings—an installation 
requiring the finest in air-condition- 
ing equipment and components. 

Fairbanks-Morse offers the dis- 
tinct advantage of a broad range of 
alternating and direct current 
motors, in all types, and in ratings 
from '4 to 10,000 hp. 

For expert assistance in specify- 
ing, write Fairbanks, Morse & Co., 
600 South Michigan Ave., Chicago 5, 
Illinois. 


New Union Oil Center in Los Angeles. 


¢-}) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS + GENERATORS - PUMPS - SCALES - DIESEL, DUAL FUEL AND GAS ENGINES - LOCOMOTIVES - COMPRESSORS - MAGNETOS - HOME WATER SYSTEMS 
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Typical arrangements may be: 

@ The company acts only as a marketing 
agent for the product. The inventor makes 
his profit as manufacturer, the company 
makes a percentage of the selling orice 
@ The company acts as manufacturer and 
sales agent. It will make the device under 
its name for sale through its organization 
The inventor gets a royalty 

@ The company licenses manufacture and 
distribution to on outside manufacturer 
Royalty is split with the inventor 

@ The 


agent in selling the invention outright. It 


company acts as the inventor's 
collects a percentage of the proceeds for 


this service 


mav decide to drop 
this 


terms 


The inventor 
the discussion at 
doesn’t like the 

len 
of the 
diamond-edged wheels He 
book 


finally perfected a thin cutting wheel 


point, if he 


Sweet had read 


yroblems encountered in using 


vears earlier 
borrowed 
, read articles, experimented ind 
with closer width tolerances than an 
thing on the market 
lhe cutting wheel was taken befor 
which 
a preliminary market 
Larrv Weddell (who has 


spent over 20 years in customer-con 


Navan’s Evaluation Committee, 
recommended 


investigation 


tact work) made a quick tour of tran 
istor manufacturers in the Los Ang« 
Wherever he called, he found 
top production managers willing to 


I ireca 


drop whatever they were doing to talk 
a better 
recommended 


to anybody who could offer 
cutting wheel. Larry 
that Navan start 
product as soon as possible 

Ihe Diatronic wheel 
60 %-scrap-to-40%-product ratio that 


had troubled 


test-marketing the 
reversed the 


manufacturers using 
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highly-purified silicon and germanium 
costing up to $5000 per pound. Ré 
cently, the 


an agreement to distribute the wheel 


Do-All Company signed 


here and abroad 
As with other 
Navan now keeps a careful eye on 


many product 


users of the Diatronic wheel, makes 


sure that technical servicing is avail 
ible whenever problems are encoun 
tered, and supplies literature and sales 


promotional effort 


What's Navan? 


North American Aviation originally 
set up Navan to market, if possible, 
patents held by employes and the com 
Later, the 
scparate entity to handle not only the 


pany group was made a 
patents developed by North American 
ind its subsidiaries, but also outside 
inventions. ‘There was a profit to be 
that 


inventor, 


made by an could 
establish 
manufacturer and purchaser 

\ “feedback benefit” from the pro 
make available to 
the parent company—on a 


organization 


contact between 


gram has been to 
low-cost, 
quantity-production, off-the-shelf basis 

items whose unit costs had previ 
ously been quite high because of lim 
ited manufacture 

Ihe new has marketed 
products in industry remote from an 
North 
products created on the spur of the 


moment to solve 


Ccomipans 


American line of endeavor 

immediate, highh 
specific problems. For example, a man 
aircraft parts 
right on his 
his inspired him to suggest 
to packaging engincer Wilev that it 


assembling crates for 


one day hit the nail 


thumb. 


pc possibic ft op a fas 


tener whose strength and reliability 
would be equal to or better than that 
of crating nails and which could be 
installed with a lower order cf marks 
manship 


Wiley 


Calnc up 


considered — the 
with 


problem, 
a C-shaped piece of 
tempered 


dubbed 


r¢ pl icc 


spring-steel 
“Klimp.” This device, to 
nails for holding the 
of a packing case together, is installed 
with whack of a 


WIrc 


soon 
walls 
1 single vigorous 
broad-headed hammer 
H. that chief 


packaging engineer for North Ameri 
can, saw the possibility of designing 


Lamar, at tim< 


1 complete modular packing svstem 
around the Klimp 


and 


Panel sizes at 


standardized since the fastener 


does not harm the box when used 


both panels and fasteners are indefi 
nitely reusable. Assembly time is about 
two-thirds that for 


the cost of preparing modular panel 


nailed boxes; and 
for reshipment is less than the cost of 
destroving nailed boxes 

(nother recent product, the Navent 
cal, required extensive market studi 
in brand-new areas. This small, mush 
room-shaped seal was designed at th 
Rocketdyne Division for use on pr 
sure valves. Made by Kel-F, it permits 
enting of internal pressures, seals out 
external contaminants. In the test 
marketing program, intended to 
termine market potential rather than 
immediate sales, engineers spoke to 

! 


Vaive 


manufacturers, chemical com 


panies, petroleum Companies, refrig 


erator manufacturers and 


automobilk 
manufacturers. In each case, the put 
pose was to find uses for the product 
on an “as is” basis, and also to un 
idditional needs that could | 


Covel 


met by reasonable design changes 


Specialized Marketing 
Sale of 


censing 


inventions and patent li 


requires a highly specialized 
form of market tesearch, plus wide ex 
perience This helps the evaluation 
judge the validity of an 
inventor's claims as to the markets and 


uses for his 


committee 
invention. The alterna 

Have the 
for sale 


tives ar 
factured 


organization, 


product manu 
through their 
attempt to license it 
conduct a more detailed market stud\ 
or decline with thanks 

Navan does not like to deal with 
reluctant inventors; drops the discus 


OWT! 


sion if there seems to be too 
doubts as to the 


posal, “We 


many 
fairness of the pro 
can’t afford to deal with 
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] ; , , 
man who doesn’t trust us. If he’s chance to make a product, Na 


unhappy later, his complaints can tries to get them to state the reason tentia 


lo more harm t reputation we lhis information mav be helpful t of manuta 
have established for protecting the in other companies contacted—or it ma‘ lem 


} 


tl product 1 even indicate the prior existence In normal | | ( 


\¢ 
worth superior product required. ‘Thi urag the 
The detailed market survey det As soon as the manufacturer ca tential licensee to t long, ha 
mines the product potential, the best turn out a pilot run, Navan starts look at the inventi re commit 
channels for distribution, and the best what it regards as real market research _ ting himself Iso 1 hy YON) 
methods for contacting the market 1 test program of sales and i to make a vig I for ! I 
] } 


It mav indicate that the product could promotion based on the principle tl 


est be distribu v a compan the exchange of products for mon 


making a relat 


d but no ipetitir is the most reliable indes 
product, which wou VOI licens ibility Promotion cost 

i” arrangement: or t a successful low—man\ product have been gi 
iles program could be accomplished national sales exposure for a few hur part of his | 
through a relatively small number of | dred dollars—but thev make it possib 
individual contracts—which would fa to determine whether selling is going idvantages of 
or sales by Navan. With a licensing — to be hard or easv and how much of full exploitation 


irrangement, Navan ittempts to nege sales investment is needed. Also, get Bales general 


tiate ; it will not ve r ting a product into the field gi ta that th 
production it! ror y. valuable data as to it operation | nee Or al profitable 
but will in ! e 1 I hands of users ) wavs rT clue idequat 
Licensee ets hi wn price | ( ment with the I 

product, but Navan att s to in lab tests. Direct-mailed data 


that this is established a vel that with prompth handled quirk 


vill insure the most profitable exploi proven one of the most effecti 
tation of the patent and retais th in market-probing and_ reaction- 
right to revoke a license or t crating 
additional licen lhis marketing operation Carrie 
a: out for products to be sold through 
Now it can be sold... Niceee oat allen for thane eheee dial 
\ comprehensive file is maintained bution is to be handled bv licensee 


ting name nterests and facilitic In the latter ca t prov 1 “ki 


f most manufacturers who have te spur the manufa 


cted Navan ind « 


igorou 
t in obtaining | rang In Navan 

n size from small jol ition potential licens« 

vide multiplant operations formation concerning the 

Navan agrees to market an invention disclosed—de scription, drawing 

this list is checked for potential manu tent status, photos and prototype 

facturers wailable, plus the results of whate 
If 1 compan turns \ } market studv has been ma Nothin 
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How to Select and Apply 


Selecting a Seal 


Any ball or roller bearing seal 
must do two things: (1) It must 
keep lubricants in; and (2) It 
must keep dirt and grit out. 


Factors to consider when select- 
ing a seal are whether the shaft 
operates at high or low speed, 
whether the bearing load is 
heavy or light and whether the 
operating temperatures are high 
or normal. Also remember that 
the sealing of oil requires a more 
efficient seal than the retention 
of grease. 


Seal Types 


There are, of course, many 
kinds of seals used to protect 
bearings to some degree. Unit 
or lip type seals, such as the 
Garlock Klozure* Oil Seals illus- 
trated, provide the best protec- 
tion for automobiles, tractors 
and industrial machinery. 


E F 
shows a Garlock : showsaKlozure with : shows a lip type : shows a Klozure oil - Klozure Oil Seals are also avail- 
Springless Klozure < finger spring, very : Klozure with garter : seal with combina- able in dual tandem (E) or dual 
Oil Seal used where - efficient for normal ; spring for sealing oil *  tionfingerand garter opposed (F) constructions for 
heavy lubricants cre : and high speed oil : at normal and high : spring for use on unusual sealing problems caused 
to be contained and - sealing on all size - speeds on shafts : large shafts operat- by operational or environmental 
dirt excluded. : shafts. from 1” to 10”. : ing under severe - conditions. 


onditions. 
emma *Registered Trademark 
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Oil Seals 


KLOZURE OIL SEALS can be developed for any job... the many 
combinations of sealing elements, springs, and cases available 
makes possible precise selection based on your requirements. 
And, remember Klozure Oil Seals are only one part of ‘“The 
Garlock 2,000” . . . two thousand different styles of packings, 
gaskets, and seals to meet all your sealing problems. It’s the 
only complete line. That’s why you get unbiased recommenda- 
tions from your Garlock representative. Call him today, or 
write for Klozure Catalog 20. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices and 
warehouses throughout the U.S. and Canada. 


(farnitocx 
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Packings, Gaskets, Oil Seals, 
Mechanical Seals, 
Rubber Expansion Joints, 

Fluorocarbon Products 
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the ECONOMICS 
of RESEACH and 


NEW PRODUCT PLANNING 


You can take some of the gamble out of R & D bets with a bit 


of realistic market analysis and a careful budget estimate. 


RUSS EGGERS McGraw-Hill Economics Dep?.* 


} } 
COld 


Baltimore has a 
rating the profitability if 


@ the American 
mple, but effective 
in R & D project 
Chance 


Chance 


( ompany of 


formula for 


of technical succe 
of commercial succes 
(Price—Cost 
‘otal costs Project number 
} 


1 ratio of the total expected profit over the lif 


Annual volume 
Product life 
Thi | 


3 product to its total development cost he formula 


new information 
look at th proj t 
Suppose the chances of coming up 


at 5U Lhe ile 


pro ick ho radic lly 


» take an objective 
tha 
ManAgCT LUuCsSses 


it fo 


year at IS 


trap are estimated 


() chance of commercial success. If you can make 


13 cents he says he can sell 500,000 traps per 
to the 


omething new will come 


retailers over an 5-year period; then 
ilong. | 


ire $20,000; market development, $40,000; engineering 
total cost 


cents each 


stimated research costs 
nd production design $40,000 $100,000 


500,000 $0.18 —$0.13) x 8 
100,000 


O8 * 0.6 & 46,000 
0.96 


100,000 


Chev'll lose $4000 for their troubl 


$10,000, market 


Chis project is a honey 
But if they could cut the 


development to $20,000, engineering 


research cost to 
ind production de 


ign to $20,000; the total cost become $50,000 and the 


ery difterent story 
Armout 


] 
paying research program must be established for their cus 


ratio 96.000 / 50.000 19? isa 


\ similar method is used at Research where a 


* Now with the Chase Manhattan Bank 
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Re sear; h 


designating the alternativ 


ompanies. The Engineering Economics 
Dept uses a thre 


of action; estimating the outcome from each alt 


tomer-¢ 
tep process 
ourses 
estimating the probability of success 

They evaluate cost of re 
earch; time of research; probability of technical succe 
effect of ibility. of 
ploitation investment; time span of profitability; 
westment. With these estimates 


evaluate 


native course; 


each alternative in terms of 


volume; prol commercial success; ex 
profit 
ability; rate of return o 
the company executive ymmittee can 
and one, or more 


pursued. No 


innual intervals 


DASIS 
} VAS! 


rograms on a comparabl 
one, program maj be actively 
evaluation at semiannu 
le and desirabk 

numbers 
thev're to b« 


careful thinking and inspired 


valuating a projcc nd g 


pluggin 
] 
looks easv, but the 


7 
will take some 


formula estimates, if 
worth using 
geuesswork. According to one survey, even the more su 
ful of the resear 
thei irefully 
And the 
rood ideas or technical success 


Despite t ¢ risk 


profitable. But the profit curve on a new product 


h-minded companies find that fewer 
thought-out 
ae er 


aren t owing to a lack of 


van 50 of new product 


how a proht failures 
, research for new products is still \ 

unlik 
Instead 
a long period, getting 
take a 


quick profit on the new product and then start worrying 


tnat of conventional product is often reversed. 
of building up your market over 
costs down, knocking out your competitors—you 


see chart This short-lived but lucrative monopoly that 
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VOLUME 


TURATION DECLINE 


In this age of innovation a company needs a continuing flow of new products to 
sustain profit margins. The early monopoly pays off handsomely. Late arrivals 
are just in time to be caught in the profit decline. Sources: Booz, Allen & Hamilton 


>} + 
WMpOotTta 


Ompan i 
tend to mo mal fluctuation 

sting the market bing—before making About your company’s position 
ommitments of capi lished in the field so that 

So, new ] luct e ris O b] nd body < roduct quickly? 1) 

lav at the g | mMpany ( roht purchasing materi 
ibility of r t Ivan rul uw rials? If not, will 

ials int 

race & Co I nel | Os t reak on cost 

t in depth Ihe research and development factors 

(Tact put 
product icc i nis 18 Tl I of a compan 
expensive mistak no get profil m ca 
product up fo onsideration, Grace takes a close look ‘ iboratory « pio 

lassifies simph VERY GOOD, GOOD, AVF RAGI R & D personnel t 
POOR or VERY POOR—for the following Ihe engineering factors: 1D 

I'he stability factors: How durable is the market 
new product? Is it steady, like the market for 
icid: a slowly declining one such as textiles: a Hula-hooy equi] | 
market? Is the product one which can be used nationwide engineering staff? 
ind abroad? Is it easy for other manufacturers to copy? Ihe production factors: W1! 


Have you a captive market for the product within the ipacity to work? Does it 


company? How would its market hold up in a depression? niques? Will it require 
Would wartime shortages of critical material ive it) powe! 
trouble? ul maint 


Ihe growth factors: Is the product (or proc 
inique one? Will demand for the product grow? (¢ 
the product ride a big new technological change that i omprehen 
coming up, or will new technology probably make it 
obsolete? Do export possibilities add to its growth 
prospects? 
Marketability: Can you sell the product through yout 
present sales setup? If it’s in a new field, will your present 
reputation help any? How well has competition been 
handling this markct? W 1] 


th prod t 


PRODUCT ENGINEERING * March 9, 1959 





Rigorous tests convinced BE-GE to 


Uneepac 


use J-M Uneepac’ in their rugged cylinders 


automatic, pressure-actuated ring packings are 


specified by Be-Ge Manufacturing Co. of Gilroy, California, 
to handle the rigorous requirements of industrial and agri 
cultural earth-handling equipment cylinders 


Uneepac proves it can handle shock pressures 


44 


to 4,000 psi in three-year, life-test program 


e@ BE-GE Manufacturing Company’s line of 
cylinders for their hydraulic systems has to 
stand up to years of day-in, day-out abuse. 
That's why BE-GE engineers subjected J-M 
Uneepac Rod Packings to a 350,000-cycle 
test Uneepac Piston Packings to a 
150,000-cycle test in a three-year program 


and 


that proved Uneepac can take working pres- 
sures to 2,500 psi—shock pressures to 4,000 
psi. As proof of performance, Uneepac is now 
the specification packing on all BE-GE stand- 
ard—and heavy-duty cylinders. 
Pressure-actuated Uneepac Rings offer 
high-efficiency sealing in minimum packing 
depth. Each ring provides an efficient, indi- 


CIRCLE 73 READER SERVICE CARD 


vidual seal—nests with adjacent rings in an 
interlocking manner without compression ad- 
justment for true, multiple-ring action 

With Uneepac, you can achieve high- 
efficiency sealing with fewer rings, smaller 
stuffing boxes. For quick, easy installation, 
Uneepac rings are self-centering, self-adjust- 
ing. Make it a point to consider Uneepac 
Rings for every application requiring top 
packing efficiency and life. 

Uneepac rings are available in all standard 
materials in a wide range of sizes for most rod 
and plunger applications. For further infor 
mation, write to Johns-Manville, Box 14, New 
York 16, N. Y. 


J-M Clipper Seals— 
used as rod wipers in 
Be-Ge cylinders 
dirt out 


keep 


JOHNS MANY! 


Jouns-Manvitte 4/Vj) 
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THE ENGINEERING EDUCATION DEBATE 


JOHN R DUNNING 

Dean, School of Engineering 

Columbia University 

® As a nation we seem to be making a series of decisions, 
all of which tend toward our passive acceptance of second- 
rank status in the world. 

After a the most authoritative 
that, appearances to the contrary, we were abreast of the 
Russians in missile development—or even ahead of th: 
Russians in missile development—it must have been a mild 
surprise to the American people to hear the other day 
that we could not even try to compete with the Russians 
in missile development. 


vear of reassurances 


l'o provide for the future—to assure that there will be 
a future—we must have a vigorous educational program 
now. Our progress in this area is limited by our success in 
solving two problems. One is the problem of institutional 
support, the other is the problem of attracting students 
into those educational programs in which they are needed 
his latter problem we have not solved, and we have failed 
chiefly on semantic grounds. The sciences in general, and 
engineering in particular, do not appeal strongly enough 
to the superior segment of our youth. 


Luring those young minds 

This lack of appeal is based on our failure to think of 
In the Soviet Union 
a full professor earns 20 to 30 times as much as a common 


academic incentives in modern terms 


laborer; a schoolteacher makes more than three times as 
In the United States, where 
peoples’ capitalism has leveled us upwards, a full professor 


much as a common laborer. 


probably makes about three times as much as a common 
laborer and a schoolteacher makes one and a half times 
as much—not much more than a truck driver. 

It is useless to think that where the slope of the curve 
is so small, economic incentives alone will spur a young 
child to the kind of academic hard work required for 
preparation in the sciences. You cannot say to him 
Soviet competitors say to their children in effect, “You 
peasant, you—excus¢ 


iS OUI 
collective farmer, vou—if 
you want to come out of that hovel and live like a civilized 
human being, do your school work. 
an engineer.” Our children are not living in hovels. ‘The 
idea of hard school work as the way to rise in the world has 
no hold on the imagination of a child in a society where 
rising in the world is presumed to be one’s natural right 


me, you 


Learn calculus. Be 
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Has Capitalism Failed ? 


I am convinced that the one appeal that still works 
with the bright, sophisticated youngster to whom every 
thing is easy and who has been brought up in a soft, un 
resisting environment, that here is something that is not 
easy, not soft, . . . that does resist, and that is challenging. 
In short, the best appeal is to what Milton called the last 
infirmity of noble mind: pride. 


Engineer? Grease Monkey? 

We in engineering and engineering education have 
only ourselves to blame for this failure to make our profes 
sion attractive to the most gifted young minds of our 
country. True, there is a deep antitechnical bias to much 
of the early experience children undergo in school. Ne\ 
ertheless, even among those who survive this bias, it is 
undeniable that the image of the engineer has suffered 
considerably in recent years. It has suffered even among 
engineers. 

No wonder, then, that intellectually ambitious boys and 
girls in high school so often associate the term engineering 
with crude grease-monkey work or at best with routine 
cookbook-and-drawing-board activity. 

Our Soviet competitors do not have these problems of 
student recruitment. In the first place, they 
their talent to whatever studies best suit national policy 


can assign 
In the second place, the simple economic incentives ar 
very strong. In the third place, it is a public honor to be 
selected for engineering study, and to be an engineer. 

Ihe more specialized Russian approach offers great 
temptations. It is cheaper. It is more efficient in the short 
But no one, I think, will 
succumb to those temptations. We are going to solve our 
problems of educational selection and guidance according 
to the genius of our own free institutions. 


run. It is far less worrisome 


The answer—money 

One of the most depressing features of the whole pictur 
of American engineering education is that so little of it 
operates according to the capitalist principle of private 
sponsorship. I, for one, would be willing to risk the unre 
sponsiveness, the confusion, the long delays in necessary 
that arc 


emipublic sponsorship—if only there were enough spon 


reforms inherent in decentralized private and 
orship 

Social change and tax laws have brought an end to the 
era of great private fortunes and personal philanthropies 
l'oday we have fictitious private persons, our corporations 
But will they assume their responsibilities with the same 
that 
learned in the past century? 

In other words, we are competing with the Russians in 


two areas, not one—in education achievement and in edu- 


wisdom and devotion rich families and individuals 


cational financing. Grave as the picture in the area of 
I have great faith that we shall 
the worth of institution What 
really frightens me is the area of sponsorship. If 
capitalists do not believe in capitalism, can capitalism 


education achievement is 


ultimately prove our 


our 


survive? § 
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MOUNTING 
VERSATILITY 


Cradle bases, both solid and resilient, allow 
rotation within base 


You can rotate the Form G motor 

within the cradle base to take advan- 

tage of its drip-proof design, or you 

can position the motor with the ca 

pacitor at various 

—— angles for tight 

squeeze applica 

= 4 ) tons. Cr, you can 

remove the cradle 

, base if you don’t 

need it for your ap- 

plication.G-E Form 

G mounting versa 

tility can mean 

greater design flex 
ibility for you! 


GENERAL G@ ELECTRIC 
JU: 
46 


FAST ROTATION 
CHANGE 


Now you can reverse Form G shaft rotation 
in less than 10 seconds 

No need to specially order motors to 

meet your rotation requirements. 

G.E.’s Form G motor features a new 

wiring method that lets you change 
rotation in seconds 
Quick connectors 
make the change 
fast and positive. 
Just interchange 
the two motor 
leads on the termi- 
nal board. That's 
all. Require fast, 
easy rotation 
change? The Form 
G is your motor! 


GENERAL G@ ELECTRIC 


PRODUCT ENGINEERING 


DESIGN ENGINEERS... 


AYS 


EASY, DIRECT 
MOUNTING 


Close end shield tolerances allow direct 
mounting without costly machining 
General Electric standard Form G’s 
can be mounted directly on your 
product without expensive machin- 
ing or costly brackets. Close end 
shield tolerances, 
plus inherent shaft- 
to-end shield con- 
centricity, lets you 
mount General 
Electric’s Form G’s 
with simple through 
bolts. This feature 
could be a real 
money saver for 
you. Why not in- 
vestigate it today? 


GENERAL @@ ELECTRIC 
AIES ENGINEER 


» 
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Cut costs with General Electric 


FAST VOLTAGE 
CHANGE 


Unique sliding plates on terminal boards 
make voltage change simple 
Reduce inventory, simplify order- 
ing! You can change General Elec 
tric Form G motors from 115 v to 
230 v operation (or vice versa) in 
1/5th the time, 
without confusion 
and error. No spe- 
cial tools required! 
A screwdriver is all 
you need. Just 
loosen the four 
screws, pivot the 
plates to the new 
position and tighten 
the screws. That's 

all there is to it! 


GENERAL @@ ELECTRIC 


ABOUT THE NEW FORM G “EXTRA VALUE 


ALL-ANGLE 
OPERATION 


Special bearing and oil retention system 
permits mounting in any position 
Mount it horizontally, vertically— 
even upside-down—the new Form 
G has the versatility to match the 
design and space requirements of 
your product. An 

— advanced bearing 
and full oil reten- 
tion system allows 
you to mount the 
Form G in any po- 
sition and still be 
sure of getting 
faithful motor per- 
formance. In any 
position, Form G’s 
do the job! 


GENERAL @@ ELECTRIC 


Form G motors... 


MORE VERSATILE 


COMPLETE 


Full line of Form G's means the right motor 
for every application 

There's a standard Form G motor to 

meet your exact product require 

ments. No need for costly specials 

and thou 


sands of variations 


Over 850 basic models 


are available on 
a mass-production 
basis. Let your 
General Electric 
Sales Engineer 
show you the all 
around versatility 
of Form G motors 
and how they can 
provide important 
savings for you! 


GENERAL @ ELECTRIC 
FEATURES 
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TRENDS 


in appearance design... 


Snap-on safety shields also act as dust covers 
on metering and proportioning pump, 

made in four models handling up to 1030 gal./hr. 
of feed. By Paima-Knapp, 

River Forest, Ill., for Hills-McCanna Co. 


X-ray spectrograph performs pushbutton analyses of solids and fluids. Com 
pact, clinically styled housing contains radiation-shielded X-ray tube, indexing 
loader-changer for specimens, stabilizers, positioning goniometer, electro 
mechanical circuits. Programming console is separate unit, not shown. Philips 
Electronics inc., Mount Vernon, N. Y.  ~a_ 
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Stainless 
shredder- 
grater 


Perforated 
aluminum 
centrifuge 


Collector 
and spout 


Motor 


in base 





Two zinc alloy diecast 
ings entirely enclose in 
dustrial weighing scale 
Their simple lines, which 
make them easier to cast 
flow naturally into opti 
mum viewing angle for 
readings. integral hood 
screens out much inci 
dent light and reflections 
By W. & T. Avery Ltd., 
Birmingham, Eng. 





Greater latitude in radio cabinet design is permitted by the higher 
heat resistance of Cymac® 400 polymethylstyrene plastic which will 
withstand continuous service at temperatures to 212°F without dis 
tortion. This property, plus its ready adaptability to complex molding 
and its excellent flow and color characteristics, was one of the rea- 
sons it was selected for the cabinet of the RCA Victor table radio, 
The Burgess, illustrated here. 


Additional advantage of Cymac is that it has sufficient flexibility for 
back cover to be secured without fasteners: a simple snap-fit reduces 


cost, speeds assembly, and facilitates disassembly if required. The fol 


lowing properties indicate Cymac 400 is an ideal material for radio 
cabinets and similar housing requirements: 
Resistance to heat, °F (cont.) 

Heat distortion temperature, ~F 

Molding shrinkage, in./ in 

Specific gravity 1.02 
Flexural strength (1 in./ min crosshead speed) 12,500 
Impact strength ft/Ib/ in. of notch (2 x 12 in. notched bar, Izod Test 30 
Rockwell hardness 76M 
Dielectric strength, short time, Ye in. thick volts/ mil, 1/16 in. disc 890 


212 
213 
0046 
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PLASTICS NEWSFRONT 


=» > 


New ideas in product de- Plastic materials and pro- 
sign and application of duction methods™behind 
Cyanamid plastics. successful products. 





World’s smallest and lightest recharge- 
able battery cell, shown here with razor 
blade, is Yardney Electric Corporation's 
HROI1 Silvercel®. Designed primarily for 
use in instrumentation and telemetering 
packages for missiles and rockets, it has 
a 3 amp peak pulse discharge and weighs 
less than one-seventh ounce — thanks in 
great part to lightweight molded Cymac 
SupeR* 201 thermoplastic case and cover. 
*Trade mark 








AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Piaza, New York 20, New York 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Charlotte « Chicago « Cincinnati « Cleveland « 
Detroit «+ los Angeles «+ Minneapolis « New York « 
Philadelphia « St. Lovis « Seattle 


Dollos 
land 








New cordless electric shaver features light 
weight (two ounces), damage-resistant case 
of Cymec® melamine plastic, designed by 


Raymond Loew 


Associates. This smart-look- 


ing Universal shaver operates anywhere on 
ordinary penlight or transistor batteries. The 
CyYMEL case is contoured to fit the hand, cor- 
rugated at the top for a natural, easy grip. 


Battery and motor unit are secured by 


Another Yardney silver-zinc cell is shown 
here with a silver dollar for size compari- 
son. This HR1 Silvercel® delivers a 45 amp 
peak pulse discharge yet weighs only % 
ounce, Cymac Super 201 methylstyrene- 
acrylonitrile copolymer was selected be- 
cause of its: 


* Low specific gravity (1.06) 

* Exceptional combination of high tensile (11,000 
psi) and high flexural (16,100 psi) strengths 

* Heat resistance (distortion point 211 °F) 

* Complete resistance to concentrated potassium 
hydroxide electrolyte 

* Excellent injection molding characteristics, 
transparence, resistance to crazing, and ease 
of solvent-sealing covers to cases 





light press fit in housing compression 
molded of Cymet 1079 melamine 
molding compound. CyMEL resists 
breaking, chipping, scratching, perspi- 
ration, and corrosion from shaving lo- 
tions and battery chemicals. It provides 
a rich look and warm feel. Color, 
molded in, can’t chip or wear off. 
Molded by Holyoke Plastics Company, 
Holyoke, Mass., for Landers, Frary & 
Clark, New Britain, Connecticut. 


For more complete information on these 
and other Cyanamid Plastics, send for the 
latest copy of our catalog, “Molding Com- 
pounds and Resins.” 





New polyester resin from Cyanamid 
LAMINAC® Resin 4106 for dual-spray applications 


Cyanamid’s new polyester resin, Laminac 4106, is rigid in type, 
with medium reactivity and low thixotropic viscosity. It is made 
especially for application by dual-spray methods. When so used, 
the resin is divided into two portions, one containing catalyst, the 
other promoter, both of which are stable until mixed as converg 

ing streams enter the mold. Low viscosity and slightly thixotropix 
characteristics promote rapid wetting of glass fibers and freedom 
from sagging on vertical molded surfaces. Cure is rapid, permit 

ting production of multiple parts per day from a single mold 


Viscosity* 
Specific gravity 
SPI cure characteristics 


5 poises 
1.1 


3'2 minutes 
Time to peck temperature . 
Peak exotherm temperature 
*Brookfield Model RVF, spindle #1, 10 rpm 77°F 


5'\2 minutes 


400 °F 
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THE QUESTION: 





Is it Good Company Policy to Plan for a Limited Product Life? 








“No auto manufacturer deliberately limits . . . 


the life of his products; therefore, the question of whether it is good policy 
for a company to plan for a limited product life is purely academic. 

“I think it is a proven fact that the modern car is built to last far longer 
than its predecessors. Whatever obsolescence has been attributed to styling 
change is psychological. Few styling changes, if any, alter the basic 
function of a car, which is to transport its passengers from one point to 
another. The fact that a newly styled model may be offered in no way 
affects the ability of earlier models to perform that function. 

“This newly styled car ‘obsoletes’ preceding models only in the minds 
of those who happen to own these earlier models. These people are under 
no compulsion to buy a newly styled offering. They generally do so for one GEORGE w WALKER 
of two reasons: either their present car has reached the point where it no we anes > i emery 9 a aye 
longer operates at maximum efficiency, or a new model appeals to the 
individual to the extent that he is willing to forego the remaining operating 
life of his present car.” 


“It is wise to plan 


for a limited product life. Today, there is a continual cycle of research and 
development in the office equipment industry and products sold by our 
salesmen today are being obsoleted by machines now on our drawing 
boards. Many adding machines that we built 40, 50 or even 60 years ago 
» 

ire still faithfully cranking away in offices all over the country. However, 
by the very nature of the electronic age, requirements change almost dail) 
and new developments come along with almost frightening speed. As a 
result, product life has been drastically shortened. 

“Recognizing that many electronic machines are destined for a short 
product life, the Department of Internal Revenue is conferring with top 
bank officials on a rule change which will permit banks to depreciate bank 

WILLIS E MORGAN automation equipment at the rate of 334% a year. To protect yourself 

Vice-president-Marketing : ° : 
Surveughs Corp in the jungle of competition, you must continually update and obsolete 
your current product line. If you remain static, you will be swallowed up.” 
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“No product can remain static . . . 


for long periods of time in this day of technical innovation. For example, 
the electric iron was a drastic improvement over the charcoal ‘sad iron.’ 
Ihe addition of a controllable thermostat was still another major step 
he steam iron overnight obsoleted the dry iron, and now the spray iron 
has introduced a whole new cycle. In 50 years, four major innovations have 
taken place involving this simple, basic product. The pace of product 
innovation has increased in the last decade, due obviously to greater 
emphasis on technical research. Consequently, the average period between 
fundamental improvements in electric housewares is approaching five years 
“Research-minded manufacturers are continually planning better things 
Perhaps the major problem in this controversial area of designing for 
obsolescence is recognizing true innovation and resisting the temptation - 
to change for change’s sake. Changes made to satisfy the channels of D L McFARLAND 


distribution instead of the customer are often wasteful of everyone’s time Manager, Industrial Design Operation 
Housewares and Radio Receiver Div 


and money. The clamor for something new when nothing really new is Sanat Gaktn Ge 


available, only results in glutting the market with minor variations of a 
thing, promotes exaggerated claims and hucksterism to distinguish between 
like peas in the pod. A well-conceived product need not become obsolete 
until a fundamental innovation renders it uncompetitive.” 


“Certainly ... 


but you can’t do it, and survive. by using inferior craftsmanship md 
materials. You have to do it through constant product improvement. In 
consumer electronics (television, stereophonic hi-fi, radio) ‘planned obs 


lescence’ through inferiority is impossible Ihe customer always want 
something better. By ‘better’ he means greater reliability, better performance 
and design. In order to compete you have to give it to him consistently 
You have no choice 

“The only way to limit product life is to offer the customer something 
so much better than what he has that he will abandon the old (even 
though it might last him a lifetime) to get the new. ‘Take television 


RAY B COX Picture-tube sizes were constantly enlarged as it became technically feasible 
Vice-president and General Manager 


Consumer Products Div 
. . ; , 5 sO to be 
Hoffman Electronics Corp thing more desirable. But each improvement of this nature also had 


Each enlarged tube obsoleted its predecessor, in a sense, by creating som 


accompanied by basic improvements in reliability and performance. ‘Thy 
21-in TV tube, for example, would not have lasted a year if it couldn't hav 
been made to last as long, or longer, than the 17-incher 

“Limiting the life of your product by building inferiority into it, how 
is the best way I know to go broke. It’s as simple as that 
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Here’s the all-new 385 max. hp 
International UDT-817—a compact, 
heavy-duty 4-cycle, 6-cylinder engine 
thoroughly proven in six years of de- 
velopment and testing—backed by 26 





years of experience manufacturing and 
selling over 400,000 heavy-duty diesel 
engines. 

Designed for versatile application in 
all types of rugged hauling, excavating, 
construction, industrial and oil field 
equipment, the UDT-817 diesel answers 
the demand for dependable high power 
and lower cost of operation. 

A wide variety of accessory equip- 
ment including air cleaners, flywheels for 
leading makes of torque converters and 
clutches, torque converter cooler, air 
control compressors, safety shut-offs, in- 
struments and engine controls can be 





furnished to meet your installation re- 





quirements. Base, radiator, hood and 
dash, clutch and power take-off are avail- 
able for complete power units. 


For more specific information or ap- 


plication assistance, merely write or call 
International Harvester Co., Construc- 
tion Equipment Division, Melrose Park, 
Illinois. 

BRIEF SPECIFICATIONS 


Type . ‘ ak 4-cycle turbocharged 
Bore and Stroke 5% x 6 
Number of Cylinders 6 
Displacement 817 cu. in. 
Max. hp 385 @ 2100 rpm 
Rated hp 375 @ 2100 rpm 
Max. Torque 1,040 Ibs. ft. @ 1400 rpm 
Compression Ratio 

Weight 

Lbs. per max. hp 

Length, fan to flywheel 

Height .... 

Width 

Flywheel housing SAE 





Features that add dependable, economical power to any product 


Fast direct starts with 24-volt electrical system. 


Direct injection of fuel under pressures to 20,000 
psi by individual camshaft actuated multi-orifice 
injectors. 


Exclusive IH twin plunger metering pump di- 
rects equal and precise amounts of fuel to each 
injector in proper firing order according to load 
and speed demands. 


Turbocharger puts waste energy in exhaust gases 
to work for higher power output and lower fuel 
consumption. 


international 


® Dual intake and exhaust valves for free breath- 


ing efficiency. 


Positive valve rotators keep valve seats free of 


deposits. 


Aluminum alloy pistons working in replaceable 
wet cylinder sleeves with velocity swirl-flow 
water cooling on outside, jet oil cooling on in- 


side, for long life operating temperatures. 


Fully counterbalanced Tocco-hardened crank- 
shaft with seven big main bearings and torsional 
vibration damper for smooth, dependable, high 
power output. 


Construction Equipment 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill! 


A COMPLETE POWER PACKAGE: Crowler and Whee! Tractors Self-Propelled S 
Rubber-Tired Looders ... Off-Highway Houvlers... Diesel ond Corbureted Engines 
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We make 
sO many sizes... 
your “specials” 


could be our “standards” 


' 


Spherical Roller Thrust Bearing 


We regularly produce all of the 
bearings shown here ina 
tremendous variety of bores, 
outside diameters, and widths. 

Take just the Tyson tapered rollet 
bearing, for example. We make 
nearly 1,000 sizes of the single-row, 
straight bore type alone! Bore 
sizes range from five-eighths of an inch 
right up to a precise fourteen 
inches. And these figures don’t 
include the many other sizes 
available in our double- and 
four-row types. 

Yet they are all standard SSF 
bearings, promptly available 
in large quantities at 
competitive prices. 

So, why not get full details 
on the most complete line in the 
business? Any of our twenty-five 
sales offices can quote you facts and 
figures. Just call the one near you. 
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“Tyson Tapered Roller Bear 


Cylindrical 
Roller Bearing 


Single-Row 
Deep Groove Bearing 


EVERY TYPE-EVERY USE 


oKF. 


BEF INDUSTRIES. INC.. PHILADELPHIA 32. PA 


REG. U.S. PAT. OFF 
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SIGNIFICANT COMPONENTS 


High air-performance fan... 
Pluggable patch-board Pe has air-moving efficiency of 100-cfm free delivery 
allows any combination of eleven input ; ; about three times that of comparable fans. Mad 
covered connecting po se hhalew te tebe bh liane finns a possible by in ide-out squirrel-cage motor and aer 
ind they make cont: hrough plated-throug 
many as four different printed circuits (in 


dynamic fan blade In motor, fan-blades a1 


lating Doa}lr in 
separates two circuit boards having printed circuits on both 

For variable programming of production, testing, other automat 
control equipment. Silver-plated conductors handle up to | amp 
Can be made to match largest practical trip connectot System 


sts less than other, comparable e upment. Off-the-shelf di nditioned 


is planned by manufact Photocircuits Corp, Glen Cove, NY. oftcak > - pe records 

Circle 11, Reader Service Card ats : : ¢ a 

temperatur 

| rating of 

in all version 
or mor 
to variety of industrial 
Te sumer | Rotron Mfg Co Inc 
W oodstock, We 
Circle 13, Reader Service Card 


Subminiature light-sensitive silicone 


diode... 
f diff d N-P-N 
I e1tnety yun ) i} 
darknx Said 
than othe 
rciail\ devices 
nded fia : mK ies Ux 5 
Lens-less multi-message display . . . n. dia. A minute glass lens is located at the end 
unit provides as many a 


1 


16 or 20 (depending on model) differ pt eads. Diode pa 
messages on same 2} x 


; ' roam 
) l. mictTOall | 


, T 

> | | 
1 5 =") 

23 in. or 3 x 5 in. screen, without any pr when exposed to 12 ft-c of light; in darkn 


ection svste sag I ] or ) ] hot 
jection system. Messages are all stored on same lenticular, phot than | microamp. Dissipation is rated 


eer Raa : : , , ka : 
ensitive viewing screen, and are displayed when related incandescent iw at F and any biasing voltage up t 


bull €al ) LIS r is |i S ¢ 1] IST a 
bulb in rear of housing is lit. Screens successfully display digits cc oor d vill operate device Texas Instruments 
l 


5 


letters, charts, drawings, photos A 16-message, 24 x 2} x 6%-in Inc, PO Box 312, Dallas 
desk unit is $45; 20-message, 3 x 5 x 11]#-in. unit is $55; del 
30 days. Burroughs Corp, PO Box 1226, Plainfield, NJ. 

Circle 12, Reader Service Card 


iver Circle 14, Reader Service Card 
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vibration isolators 


give more 
mount “mileage” 


MB ISOMODE® mounts break 
endurance records. Despite heat, 
road shock and hard operating 
conditions in bus service, engine 
mounts removed for critical in- 
spection after 132,000 miles 
were still good. To such dura- 
bility add the superior vibra- 
tion isolation afforded by a 
mount that controls vibratory 
motion in all directions. 

MB concentrates on standard 
mounts which are actually in the 
special performance class. If you 
have a problem, avail yourself 
of our 20 years of experience. 
Send for Bulletin 616A which 
tells more. 


MB MANUFACTURING 
COMPANY 


A DIVISION OF TEXTRON INC. 


1076 State Street 
New Haven 11, Connecticut 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








Rotating-shaft pulse counter .. . 


is transistor-equipped and can be applied 
to measuring length, rpm, position, motor 
slip. Can be mounted in separate power 
transformer to extend temperature rangi 
Counter generates up to 1200 counts per 
rev and can measure length down to 1/100 
circumference 


in. increments with 12-in 


ounting wheel. Operating speeds can 
range above 10,000 rpm with constant out 
put at all speeds. Units can be used 100 
ft or more away from control equipment 
without loss of reliability or accuracy 
Replaceable disks can be changed in field 
Units 


have no gears or contacts, have negligibl 


to provide various counts per rev 


enclosed to 
Meas 
ures 34 in. diax 1} in. long and has 2 in 
dia shaft 
automation applications in which physical 
into shaft 


55 to $55/ 


torque and are completely 


withstand wide temperature ranges 
Weighs 20 oz. For industrial 


converted 
Standard models, $2 


quantity is to be 
rotations 
depending on count rate. Delivery, about 


15 days. Measuring wheels, 12 to 15-in 
circumference, $75. Dynapar Corp, 5150 


Church St, Skokie, Ill. 
Circle 15, Reader Service Card 


Bearing aluminum .. . 


that can be machined is now being stocked 
in a complete line. Bar is an aluminum 
tin alloy with certain other metals such as 
copper, nickel and magnesium added to 
produce optimum bearing properties. Bars 
are said to possess good heat conductivity 
embeddability, ductility, high load-carrying 
capacity, high resistance to corrosion, con 
tatiguc 
strength. Bunting Brass and Bronze Co, 
Toledo, Ohio. 


Circle 16, Reader Service Card 


formability to shaft and good 


Electronic control unit. . . 

automatically disengages clutch of power 
Detector 
consists of a sensitive spring wire assembly 


machine when parts fail to eject 


that reacts te non-ejections and shuts off 


Re quires 


adjustment 


power before damage can occut 
no setting supervision of 


pro\ ide d 


\uxihary 


protection wain 
misfeed, buckling, overload and dof 
matenal c« Wintriss Inc, 20 Van 
dam St, New York 13. 


Circle 17, Reader Service Card 


ntrol 


Patterned steel sheet . . . 
+5 in. Is 
ial or drawing quality. Can be 


ut length 


in widths to available a 


in a variety of gages, 


Said to be as drawable, flat and forma 
as plain sheets. Any 


pattern that 
drawn on in be 


% mp! 
pa] I Hn} 


steel. Pattern becomes part of 

limited only by sever 

Suitable for any decorative 
Supplementing this product 

rolled strip, plain or with a variety of pt 
tective and decorative coatings. Pittsburgh 
Steel Co, Allenport, Penna 


Circle 18, Reader Service Card 
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Modular in-line panel 
switch ... 

duces panel spac 
20 switches may now 

pace formerly required f 
element F inger-controlled 
vides for 10-position, single 
oded decimal 1,2,4,8 and 
oded outputs. In-line read 
errors and 
ing. Switch modul 


reduce reading 


stacked to meet requirement 
Digitran Co, 
Union St, Pasadena, Calif 


Circle 19, Reader Service Card 


rated for 10 v, 1 amp 


All-purpose contact cement... 
und durability of ‘ 
ent-type adhesives with economy of 


Water-base idhesive 


vulcanizing and be 


ombines strength 


ements 
omes stronger! 
gt Applied by brush, paint roller 

oating machine to both 

ed to dry. Surfaces are ther 

together and permanent bond 

n contact. No heat or pr 


It is nonflammabl Th 


illow 
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in original state, bond is water-resistant 
Suitable for cementing plastics, steel to 
wood, plastic to leather, Masonite, rubber, 
fabric, plaster, concrete and aluminum 
Immediate delivery from stock in pint, 
quart and gallon containers, 5-gal cans and 
55-gal drums. Said to cost less than solv 
ent-type cements Adhesive Products 
Corp, 1660 Boone Ave, New York 60. 
Circle 20, Reader Service Card 


/ PiabE SEQUENCE 
mpICATOR ‘ 
moot. WaT © 


ee 


50-300 €) 500-1000 - 


MAK VOLTAGE 4007 
G 
e.ecTec Y_/ compat 

ae yoRar 


a 


* 


Phase sequence indicator . . . 
determines order in which voltage peaks 
occur in a_ three-phase power source 
Panel mounting instrument is for built-in 
applications. Can be integrated in test 
stands, panel boards and special equipment 
whose operation is dependent upon proper 
phase sequen Sequence is displayed 


by two pilot lamps for 1-2-3 and 3-2-1 


sequence Voltage ranges from 104 to 


480 v; frequency from 30 to 1000 cp 
Model will operate ntinuously at max 
rated voltage i mbient temperatures of 
65 to 160 F. Priced at $59.5 Opad 
Electric Co, 69 Murray St, New York 7. 
Circle 21, Reader Service Card 


Miniature rotary switch . . . 
s said to achieve reliable performance at 
altitudes to S001 ft Alkvd and alu 
minum construction is said to resist impact 
and effects of salt spray, humidity, sand 
dust, explosion. Measuring 1 in. dia, 
switch has up to 10 live positions. Con 
tacts are make and break, rated 5 amp, 115 
v ac, 3 amp, 28 v de, with a life of 10,000 
double cycles at rated amperage and po 
tential drop of less than |] milliv. Janco 
Corp 3111 Winona Ave, Burbank, Calif 
Circle 22, Reader Service Card 
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The difficulty was not in forming the waist but in forming it without 
destroying the integrity of the mesh. That was the problem 
and we solved it by developing a special rolling process. 


Ours is a two-fold service: (1) we weave our own cloth in meshes 
ranging from 4 inch openings down to 400 mesh, most of it in any 
commercially available wire; and (2) we have highly experienced 
fabricators, especially skilled in preparing the wire cloth insert such 
as illustrated and then assembling it into the final piece. In other words, 
we are equipped to supply Newark Wire Cloth formed into special 
shapes and sizes and then, if desired, insert or assemble them with 
the other elements that make up the piece. 


If you have any such project coming up, why not let us show you what 

we can do? And incidentally, one of the phases of our service that 

many times has been of help is in working with the customer's design 
staff on the important matter of shape and an- 
choring method. Sometimes a slight change in 
design will assure either a better piece or a 
lower assembly cost. 


ire Gloth 


COMPANY 


351 VERONA AVENUE e NEWARK 4, NEW JERSEY 
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Terminal Arrangements 


VULCAN 
STRIP 
HEATERS 


The terminal arrangements illus- 
trated are just one indication of 
Vulean Versatility in electric strip 
heaters. You also have a wide choice 
of standard one-piece 
sheaths steel for sheath tempera- 
ture to 750°F, chromalloy to 1200°F; 
lengths 8” to 42! special 
shorter or longer); wattage 150 to 
1500 watts (or higher); rugged non- 
oxidizing terminal posts. Heaters 
can also be formed into circles (one 
or two piece) in radius of 5” or 
mort 

Vulcan Electric Strip Heaters are 
ideal for contact heating of dies, 
platens, molds, or any item with flat 
surfaces to which elements may be 
clamped; also as air heating sources 
for ovens, air ducts, dryers, etc 

Solve your hot problems with 
Vulcan Versatility in the application 
of electric heat. Send coupon for 
catalog and prices. 


seamless 





ELECTRIC 





Danvers, Mass. 





VULCAN ELECTRIC COMPANY 
88 Holten Street, Danvers, Mass 


Please send me 
Vulcan Electric 


catalog 
Heaters 


and price inforn 


Name & Title 
Company 


Street & No 














City & State 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . . 











Pressure-tight blind rivet . . . 
is said to be air- and water-tight at pr 
Also resistant to vibration 


and can be set with standard tools used f 


sures to 500 psi 
rivets. Set by pulling mandrel into rivet 
Radial 


expansion of shank is balanced with shear 


shank, spreading and setting it 


strength criteria to ensure tightness. Head 
rivet and 


rmed I 


of mandrel is encased within 
sets tightly shoulder fi 
ing setting operation. Mad 

or long-break mandrel. Wher 
short-break 


under blir 


against 


mandrel] break 

id head th 

wk and a el cor 

Availabl aluminum 

187 Offered in 
Pop Rivet 

Div, United Shoe Machinery Corp, West 

Medway, Mass. 

Circle 23, Reader 


in, dia 


mediately in small quantiti 


Card 


Service 


Leakproof hose swivel. . . 
is said to be patterned after aircraft 
hvdraul 


} 


ernment and 
spr Swive 
making tw 
with 
groove in Fitting is a 
iid to be For 1 
n hose with yy to # in. ID and 2 t 
in. OD. Swivels are chrome-plated ni 
Hofmann Engineering Co, 4022 W 
St, Chicago 32. 

Circle 24, Reader 


tandardi 
onn : 

piece 
stainless steel wire in 
swivel head 
resistant to vibration 


n l Hace 
ind attaching 
rted 


; 
x 
5 


th 


Service Card 


Trimming potentiometer . . . 
withstands severe vibration and shock. Re- 
embedded In an ilk ] 


introductior 


istance element is 


in, Which also eliminat 
rain coefhcient during temperat 


ling Max temperature coefficient of 


parts per million per degree C. Can 
also be supplied for transistor circuitry 
ith high positive temperature coefficient 
Humidity and moisture are shut out by 
O-ring on one end of solid sealed casing 
also 
Exceeds all applicable military 
Available in 
ind rectangular case styles, ranges run from 
100,000 


O-ring maintains constant turning 
torque 


specifications cylindrical 


zUU to end reé 
of 5% 
16 cylindrical units can mount in | sq in 
Ultronix Inc, 111 E 20th Ave, San Mateo, 


Calif. 


ohm with zero 


istance and standard tolerances 


Circle 25, Reader Service Card 


Alloy gold plating solution .. . 
aid to produce a deposit equivalent to 

k gold. Offers a hardness range of 30( 

to 450 Vhn and color superior to that ob 
tained from conventional bright gold plat 
ing solutions. Properties are also said to be 
iperior to those obtained by cladding and 
lling and other techniques normally used 
Has been used successfully on electroni 


omponents where surface pickup and 
ir is critic Bart Mfg Corp, 227 
Main St, Belleville, NJ. 
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Miniature motor-driven fan... 
applicable as direct cooling device or in 
With 


than 2 in. dia, unit provides 


njunction with a heat exchanger 
f 46 cm under 24 in. water pre: 

7 w input, or 75 cfm free-flow 
ry in 400 
wailable with single phase, 400 cp 


ind 


cps three-phase version 


motor or in single-phase and three-phas< 
high-slip motor versions for improved op 
rational characteristics at high altitude 
Garrett Corp, 9851 Sepulveda Blvd, Los 
Angeles 45. 
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Silicon photovoltaic cells . . . 
nvert radiant energy from sun or from 
incandescent lamps into electrical energy 
Operate 
for a 


Response time is a few microsec 
without Max 
and they 


deterioration area 


ngle cell is 2 sq in can be 
ipplied in many shapes and sizes. Can 
in parallel or 


combinations to 


red in series, in series 


parallel obtain higher 
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output voltages and currents. 
to powering of 


Applicable 
unattended and remote 
detect 


and measure light and shorter wave-length 


electronic equipment, cells also 
infrared radiation in devices such as tem 
perature controls and photoelectric eyes 
A miniature multiple cell is produced for 
punched tape readers. Ferranti Electric 
Inc, Electronics Div, 95 Madison Ave, 
Hempstead, NY. 
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Pump and motor units . 
of motor. Require minimum space . . 
stalled... 


position. 


FOR YOUR PRODUCT 


OR YOUR PLANT 


There’s a Roper to Fit Your Needs 


Series T .3 to 55 GPM 
Choice of 192 Models 


- + pump serves as end bell 
easily in- 
no coupling required .. . 
Each unit approximately 


mount in any 


Same size as 


NEMA motor of HP required for driving. Open 
drip proof or totally enclosed motors; single or 
three phase as required. R PE. FR 





Fan handles large volume .. . 
and high back pressure. Axial blower d 
livers up to 169 cfm and 100 cfm against 
a stati water 


pressure 34 in Designed 


to meet appropriate military 


( Ipc rates at 


specifica 
tions 115 v or 200 v ac, 


400 cps, three-phase Housing and pro 


pellor are cast aluminum and entire unit 


is prote ted against severe environments 


Motor is 


put at peak air volume is 120 w 


ooled by airstream. Power in 
Dimen 
sions are 2% x 2.812 in. dia with 3-in 


attached Weight is 14 oz 
Globe Industries Inc, 1784 Stanley Ave, 


servo Ting 


Extremely compact 
gears are hardened steel, with steel shafts and bronze 
bearings. Sizes 10 through 50 GPM have patented 


ROTARY PUMPS 


Series F 1 to 300 GPM 
Pressures to 300 PSI 


Feature helical steel pumping gears, hardened ste« 


shafts, bronze flange-typ: 
with 8 optional piping arrangements 
4 for CCW rotation 
With or 


mechanical seal or packed box 


bearings. 4-port design 
i for CW and 
solves installation problems, 
relief valve in either 


without built-in 


a1 @) od 1 8 


construction 


= 





ROTARY PUMPS 


Series K % to 50 GPM 
Pressures to 150 PSI 


in all sizes. Helical pumping 





Dayton 4, Ohio. 
Circle 29, Reader Service Card 


Expanded-scale voltmeters . . . 
for ac and dc, said to achieve 0.3% a 
curacy, are now available with up to three 


Fach 


urately to a fraction 


separate ranges in a single meter 
can be read a 


volt \ 


rms regardless of input waveform, consist 


rang¢ 


of a meters, which read truc 


of panel-mounting meter with custom dial 


face and small, separate transformer-can 
containing matched expansion network and 


Available 


and 


gain-resistor circuitry with any 


between 5 230 v 


that 
across full meter scale 


centerscale value 


Min voltage range can be expanded 
is 5% to each side 
of centerscale; max range is 17% to each 
Dec multirange 


tained panel-mounting meters 


models are self-con 
Available 


value between 5 and 


side 


with any centerscalc 


300 v. Min voltage range is 5% of center 


Handle thick or thin liquids at slow speeds. Operate 
in either direction 
hardened steel 
bearings. 
includes tank truck 
tor driven units with gear reduction. 


venturi suction and discharge principle for smooth 
flow and quiet operation. With or without built-in 
relief valve; packed box or mechanical seal Fe 


ROTARY PUMPS 


Series H 5 to 75 GPM 
Pressures to 1000 PSI 


Designed to operate Used 
high 


Hardened steel spur gears 


at direct motor speeds 


for all types of hydraulic mechanisms wher 
pressures are required 
for maximum roller 


efficiency, and heavy duty 


bearings and bronze wear plates for long life servic 


Mechanical seal or packed box 


> 


tO) od —1 8 


ROTARY PUMPS 


Series 3600 40 to 300 GPM 
Pressures to 100 PSI 


Hardened iron pumping gears, 
heavy duty bronze 
seal or packed box. 
pumps as well as single 


shafts, sleeve 


Mechanical Series 


mo- 





scale value to each side; max range, 20% 
Offered in 24, 34 and 44 


models in commercial or 


to each side 
in. dia round 


ruggedized and sealed versions; 24 and 


Send for “How to Solve Pumping Problems” 


ROTARY PUMPS 


See Our Catalog in Sweets’ 





34 in. sq and 4 x 6 in. rectangular com 
mercial versions. Helipot Div, Beckman 
Instruments Inc, 2500 Fullerton Rd, Ful 
lerton, Calif. 
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393 Blackhawk Park Avenue 
Rockford, Illinois 


Roper Hydraulics, Inc. 


Manufacturers of Standard, Special and Custom Pumps for All Industries 
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MISSILES... THERMAL SHOCK 
.»+ AND SILICONES 

Missiles blasting off launching pads .. . 
hurtling through space... undergo ex- 
treme thermal shock caused by rapid 
changes from intense heat to frigid cold. 
Interior framework and “skin” are also 
subjected to severe stress and vibration. 
Here, helping glass-reinforced plastic 
components of missiles to stand up un- 
der such rugged conditions, are sili- 
cones, specially compounded for the 
purpose. 

While specific data on missile con- 
struction has not been released, it’s no 
secret that many interior and exterior 
parts of missiles and rockets get needed 
strength and rigidity from glass and 
plastic chemically bonded with silane 
finishes. This unmatched bending pow- 


er makes a solid, cohesive mass of glass 


and plastic, eliminating the problems 
caused by water or high humidity on 
both electrical and mechanical proper- 
lies, 

In aircraft radomes and stationary 
installations, too, silicones give strength 
to glass-and-plastic covers ... for anten- 
nas, guidance and aiming units, weather 
observation equipment. Such military 
applications are comparable to more 
familiar commercial uses... in boat 


hulls, 


appliances, and building materials. 


automobile bodies, household 


MORE CELLS IN 
REFRIGERATOR INSULATION... 


Smaller, more numerous closed cells in 
urethane foam give better insulating 
properties — and please refrigerator 
makers. Foam processors, using ordi- 
nary surfactants, can expect only 25 to 
50°) closed cells—not enough to insu- 
late refrigerators and freezers effec- 
tively. Recently, foam processors have 
found that an organo-silicone copolymer 
added to the urethane formula gives 
more closed cells than conventional 
foaming agents. At the same time, cells 
are smaller and more uniformly distrib- 
uted. Thus, thanks to the use of a sili- 
cone copolymer, new refrigerators can 


be smaller, yet hold just as much. 


... AND BETTER SEALS 
FOR FURNACE DOORS 


Here’s an example from the hot side of 
the scale: A metals refiner was losing 
efficiency and valuable gases from his 
big furnaces—the result of heat losses 
around the mud-sealed furnace doors. 
The Silicones Man suggested silicone 
rubber gaskets in place of the tradi- 
tional mud. Now, heat losses from this 
source have been eliminated ...and the 
refiner collects enough CO, to sell to 
nearby industries! 

The 


helping solve problems like these... 


Silicones Man is accustomed to 
and he may be able to help you, too. 
For background information on these 
and other applications, write Dept. CP. 


0901, Silicones Division, Union Carbide 


Corporation, 30 East 42nd Street, New | 


York 17, N.Y. 


Le) Site). 


CARBIDE 


SILICONES | 


Tea@e- mann 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 











Laminated paper tubing . . . 
of free-machining, rolled type meet mili 
Mil-P-79B or 
specifications L-L-31, Type 1 


tary specifications Federal 
Tubes can 
be fabricated without delaminating or chip 
ping 


ire light in color 


They have a uniform appearance and 
Available 
in. ID, with wall thicknesses up to 2 in 
and lengths up to 48 in. J C Richardson, 
The Richardson Co, 2700 Lake St, Mel 
rose Park, Il. 
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in up to 12 


High-overtravel switch . . . 

has special plunger mechanism that pro 
overtravel without cur 
Median me 


of switch is said to be over 2 million opera 


vides min of 0.2-in 


tailing switch life hanical life 
tions at full overtravel 
Switch 
from side or through a panel 
arrangement is SPDT. May be 


mally and is 


Snap-on terminals 
mounted 
Contact 


wired not 


speed wiring can be 


electrically 
Nickel 


plated plunger and threaded bushing will 


open or ¢ lose d 


rated for 15 amp, 125 or 250 v a 
complement design of any domestic appli 
Micro Switch, Freeport, Il. 
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ance 


Miniature rectifiers . . . 
of selenium are offered in a wide range of 
voltages and currents for use in half-wave 
full-wave, single or three-phase rectifier cit 
cuits. Dimensions depend upon voltag: 


md current requirements Rectifiers ar 
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ompletely potted and said to be low in 
ost. Designed to meet applications in 
vhich space is limited. Ready for imme 
diate delivery. General Instrument Corp, 
Radio Receptor Div, 240 Wythe Ave, 
Brooklyn, NY. 
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Indicating circuit-breaker . . . 


iwvailable with ratings for use at 5 to 25 
amp, is primarily for remote, overcurrent 
protection of 110-v ac motors through 4 
hp. To locate tripped circuit, this model 
has indicating band. Double-break con 
tacts help maintain calibration by reduc 
ing contact erosion. Weighs 1 oz. Ther 


mal-type unit has vibration resistance of | 


10 to 55 eps, 0.06-in. total excursion and 
Metals & Con- 
trols Corp, Spencer Div, Attleboro, Mass. 
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shock resistance of 50 g 


Take-up frame .. . 


nermits use of any pillow block now on | 


market. Basic frame size accommodates 
ball, roller or babbited types. Can _ be 
top- or side-mounted by loosening locknut 
ind swinging flange connection either way 
Range of sizes and travel lengths from 2 to 
36 in. are available from stock. These will 
1ccommodate pillow blocks from 4 to 21s 


in. Lovejoy Flexible Coupling Co, 4856 


W Lake St, Chicago 44. 
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Enclosed slow-speed motors... 
are suitable for powering small electrical 
appliances, motion displays and electrical 
devices where resistance to heat and splash 
ing contaminants 1s important hp ino 
tor is said to be low in cost Brevel Prod- 
ucts Corp, 601 W 26th St, New York 1. 
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THERMOSTAT NETL 




































































“SNAP ACTION” 


THERMOSTAT 
A Product of Pace, inc 
Mansfield, Ohio 


The breaker shown above (only 2” length, excluding terminals) is 
the newest addition to the high quality Pace line of bimetal 
thermostats. The “Snap Action’ — type JS — is engineered for 
heavy duty and ruggedly built for long life under the toughest 
conditions. It is available in both adjustable and non-adjustable 
models for applications such as “positive control for room and 
automotive air conditioning, wall and base board heating and 
ventilating, fans, vending machines” . . . and other motor driven 
appliances. The rating is 15 amps, 230 volts, range 0° to 300°. 
The actuating element of this reliable control is Chace Thermo- 
static Bimetal. 


Pace pays Chace the ultimate compliment when they say ‘Pace 
thermostats are not code dated. Your warranty to your customer 
is ovr warranty against defective materials and workmanship.” 
Only a manufacturer with complete confidence in the absolute 
uniformity of the bimetal element or strip he installs in his pro- 
tective device would dare make such an unqualified guarantee. But 
Pace knows Chace, its uniformity of alloys, uniformity of process- 
ing the alloys into over 30 bimetals, uniformity of bimetal produc- 
tion methods which assure precision tolerances in rolling, slitting, 
cutting to length or blanking to customers’ specifications. Our 
better than a third of a century in the business has proven that 
such uniformities are our surest means of gaining and keeping 


good will. 


If you are designing a device for temperature indication or actua- 
tion or for protection of valuable equipment, send for our booklet, 
“Successful Applications of Chace Thermostatic Bimetal.” You'll 
find the engineering and design data extremely useful. 


W. M. CHACE CO. 
Thernostalic Bimelal 


1607 BEARD AVE., DETROIT 9, MICH. 
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ew GE Glow Lamp. 
permits less critical biasing 
... provides wider margin 
in circuit designs 


This General Electric NE-97 (and its first 
cousin, the NE-96) look exactly like 
the familiar NE-2... but each of these 
General Electric Glow Lamps has a wider 
differential between starting and operating 
voltage. This feature provides a margin 
of safety against false starting caused by 
transients in the circuit, since at least a 
30-volt pulse is needed to put the lamp 


in operation. 


NE-97 


DIRECT CURRENT CHARACTERISTICS NE-97 NE-96 
Pree 2 ee eee 135 +15 
Operating Volts. . ee ee ee eee eee 70 + 10 70 + 10 
DemenGevret . csc een eensenesese 0.5 m.a. 0.5 m.a. 
Life—Change in Starting and Operating Volts at 0.5 m.a.—5-Volts in 1,500 hrs. 


MEMORY CIRCUIT 
+ o— 








PULSE —e 


—e 
APPLICATIONS — Because of the wide spread between starting and | 
operating voltage, the General Electric NE-96 and NE-97 are well | 





suited for use in switching circuits and counters, where the lamp may 
function both as the transfer element and an indicator of state or 
sequence. For full information on G-E Glow Lamps, write for “G-E 
Glow Lamps As Circuit Control Components”. General Electric Co., 
Miniature Lamp Dept., Nela Park, Cleveland 12, Ohio. 

| 


Progress /s Our Most /mportant Product | 


GENERAL @@ ELECTRIC 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 











Vibrotion-resistant 
connectors... 
include tube or pipe ends, for brazing or 
welding into tubing or pipelines, as well 
as threaded and/or flanged ends. Units 
eliminate vibration and dampen noise in 
a broad range of pipeline applications and 
pump systems. Rated up to 15,000-psi 
burst pressure and for temperatures to 
1500 | Scale formation is minimized 
while handling exhaust, superheated 
steam, gas or oils at extreme temperatures 
Made in stainless steel in all standard 
pipe sizes from } through 12 in. Immedi 
ate deliveries on standard units. Allied 
Metal Hose Co, 3796 9th St, Long Island 
City 1, NY. 
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Volumetric flowmeter . . . 
provides output signal proportional to 
flow. Consists of electronic readout and 
one or several zero-leakage, low-differential, 
operating-pressure cylinders. Signal is fed 
to readout circuit, which indicates volu 
metric flow on any one of several selectable 
scales. Flow-measurement resolution is 
said to be better than 1 part in 3000 for a 
single cylinder unit. Calibration and op 
eration are claimed to be unaffected by 
fluid viscosity or temperature over wide 
ranges. Industrial Measurements Corp, 250 
N Thomas St, Pomona, Calif. 
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Circuit design kits . . . 
include a selection of varistors or therm 
istors from which most applications may 
be solved or from which basic specifica 
tions may be derived. Kit KR75 contains 
eight thermistor rods ranging from 0.05 
to 0.112 in. dia with resistance values of 
3000 to 100,000 ohm. KP50 is a glass 
probe thermistor kit with thermistors in 
decade steps from 100 ohm to 10 megohm 
KD25 thermistors range from 0.1 to 1 in. 
dia with resistance values of 10 to 10,000 
ohm. Contains 13 thermistors KV 100 
has eight varistors with varied electrical 
characteristics and shapes to provide an 
over-all voltage-current range of standard 
varistors All kits with data, technical 
characteristics, resistance vs temperature 
curves. Victory Engineering Corp, 546 
Springfield Rd, Union, NJ. 
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INDEX TO 
ADVERTISERS 


This indez is published as @ con 
venience to the readers. Bvery care 
te tak to make 4 accurate but 
PRODUCT a sm Sa as- 
sumes no responsibility for errors 
or omissions 
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Enjay Co., Inc. 
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3rd Cover 
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Ford Motor Co., Industrial Engine 
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ucts Dept. 


Silicone Prod- 


Hassall, Inc., John 27 
Hercules Powder Co., Cellulose 
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International Harvester Co., Indus- 
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International Nickel Co., Inc...2nd Cover 
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Inc. 
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cal Div. 
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WaiMet Alloys Co 
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Processing Div. . 
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A Guide to Engineering 
Education 


FRANK W ELLER. Science Manpower Project 
Monograph, Bureau of Publications. Teachers 
College, Columbia University, New York. 51/2 x 
84, paper-backed, 45 pp. $1. 

The Science Manpower Project was 
financed by a group of corporations 
and foundations in an attempt to im- 
prove science education in our schools. 
This monograph, first in the series, 
provides guidance information that the 
highschool might offer stu- 
dents interested in engineering careers. 

For the most part the information 
is elementary: recommended high 
school descriptions of the 
and a list 
of accredited engineering colleges sep- 
arated by and courses offered. 
However, a chapter on criteria for 
identifying potential engineers should 
be welcomed by all parents as well as 
teachers. It is a condensation of 
the as well a listing of 
specific characteristics shared by most 
school candi- 
“most likely to succeed” 
in engineering are likely to have: 

Highschool grades better than aver- 
age; math and science grades in top 
third of class; English, in top half. 

General intelligence, IO above 100, 
preferably above 110 

Structural markedly 
superior, based on scores in tests de 
vised for this ability. 

Qualities, interests, attitudes: radio 
ham, hi-fi, handicrafts and car- 
pentry, photography, model building, 
science literature, 


teacher 


courses, 
branches of engineering 


region 


literature 
successful engineering 


dates. Those 


visualization 


practical inventive- 
ness, science projects, astronomy, chess, 
membership in honor society, 
school attendance, 
letic team, 
prizes, 


regular 
nonmember of ath- 
for science 
admiration for science teachers, 


competition 


interest in puzzles and riddles, lively 


curiosity, cause and effect approach, 
limited social affairs. 

This personality 
likely to succeed as 


yours? 


most 
Is it 
RMK 


pattern 1S 
an engineccr 
Your son? 


VINYL-COATED § STEEI 
Booklet 3, 6 pp. Four bas 
welding sheet are diagrammed and a dozen 
ways to fasten it are illustrated. US Steel 
525 William Penn PI, Pittsburgh 3 
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STEEL FORGINGS—Brochure, 40 pp 
Covers facilities, techniques, quality con 
trol, 


production equipment 


product engineering and estimating, 
and examples of 
typical forgings. Cameron Iron Work Inc, 
PO Box 1212, Houston 
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PRANSISTOR COURSE—Folder PA 
276, 4 pp. Describes expanded home-study 
course on transistor devices and applica 
table of contents of re 
offers 10 
covering basic theory with practical experi 
ments and servicing techniques. CBS 
Hytron, Parker St, Newburyport, Mass 
Circle 3, Reader Service Card 


INTERCHANGEABLE 
SYMBOLS—Booklet R 
Catalogs some of the ele 
1nd other symbols available on interchange 


tions. Includes 


vised edition. Course lessons 


rYPEWRITER 
8964.5. 12 pp 
tronic, electrical 
able typewriter type for use with standard 


manual, electric or proportional-spacing 
Of 
fered in pica and elite fonts. Remington 
Rand, Div Sperry Rand Corp, 315 Fourth 
Ave, New York 10 


Circle 4, Reader Service Card 
FACILITIES FOR VACUUM CAST- 
ING—Booklet, 4 pp 


ment castings and their advantages 


typewriters for special impressions 


invest 
Illus 
Mfg 


Discusses 


trated with typical parts. Sigourney 

Corp, River St, S Acton, Mass 
Circle 5, Reader Service Card 

COUNTERS — Bro 


Provides examples of me 


CUSTOM-BUILT 
hure, 8 pp 
hanical-digital and pulse-type counters 
designed and built to meet special appli- 
ations. Describes custom-built units that 
do a job that standard production units 
cannot. Mast Development Co Inc, 2212 

E 12 St, Davenport, Ia 
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CUSTOM CONTROL CENTERS—Bro 
CO-101, 4 pp and illus 


trates typical custom control centers for all 


chure Describes 


types of automation systems and automatic 

Control Design and Fabricate, 

Mile Rd, Farmington, Mich 
Circle 7, Reader Service Card 


FOR MOLDED AND 
RUBBER PARTS—Bro 
Picture and text presentation 
of facilities. Typical parts are illustrated 
Western Rubber Co, Goshen, Ind 
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RESEARCH AND DEVELOPMENT 
FACILITIES—Brochure, 4 pp 
background and achievements, as 


Lindly 


machinery 


30725 12 


FACILITIES 
LATHE-CUT 


hure, 6 pp 


Covers ex 
perience, 
vell as techniques and personne] 
& Co, Herricks Rd, Mineola, NY 
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Ltralafllo 


SPECIAL 


CHECK VALVES 


for 
Submersible 
Pumps 





SILICONE TREATED 


RUBBER POPPET 


Tapped one or two 
holes for attaching 
Pressure Switch, 
Pressure Gauge or 
Snifter Valve. 


No. 350 


Here’s the answer to your Check Valve 
problems on submersible pumps. The 
taper-type rubber poppet is noiseless, 
does not leak, opens easily. Works in 
any position. 








” 


All bronze body. Five sizes, % 
through 2”. May be tapped for one or 
two side connections as shown. Used 
as original equipment by many lead- 
ing pump manufacturers. 


Write today for Bulletin 203, or telephone 
Harrison 3313 for more information. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE INDIANA 
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PRODUCTION ENGINEER 


Continued product development programs 
in 3M's Duplicating Products Division have 
created an opportunity for a man with the 
following background and interests. Me 
chanical Engineering degree preferred. 
Two or three years of industrial experi- 
ence in the manufacture of small office 
equipment required. Thorough knowledge 
of assembly techniques including jigs and 
fixtures work essential. Experience with 
electro mechanical devices helpful. Must 
be capable of acting in liaison capacity 
between product development and produc- 
tion groups and willing to accept indi- 
vidual technical responsibility. Location in 
St. Paul, Minnesota provides easy access 
to nation’s outstanding hunting and fish- 
ing areas. Starting salary commensurate 
with training and experience. Advance- 
ment based upon individual merit. Please 
write: 





Technical Employment Manager 
MINNESOTA MINING & 
MANUFACTURING COMPANY 


900 Bush Avenue 
St. Paul 6, Minnesota 








DESIGN & DEVELOPMENT ENGINEER 


if you are creative, and an innovator, with 
product design and development experience, you 
will want to investigate this opportunity 

Ours is a young aggressive company, the leader 
in a fast growing industry. Products of mechanical 
design and consumer appliance category Send 
resume 








P-1069 Product Engineering 
N. Michigan Ave., Chicago | 
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Want to see your name in print? 


(... or your company’s?) 


Few engineers think of themselves as authors—and rightly so 
But every working engineer worth his salt (yes, you) has an 
article or two in his experience, and I can prove it. 

Engineering is problem solving, and while no two problems are 
ever precisely alike, the method of solution or the data accumulated 
will always be useful in some new situation. If the data are 
not too specialized or the method likely to be applicable to a 
reasonable number of similar problems, you owe it to your pro 
fession, your company and to yourself to see that it is published 

The benefits that follow publication of an honest, carefully 
thought-out engineering article may surprise you. Hundreds of 
engineers start their letters to us and each other with references 
to an article “in last week’s Propucr ENGINEERING’. They 
have been started in a line of reasoning or shown a new design 
tool or given a set of reference data for their permanent files. 
This is a direct benefit, and probably the most obvious one. 

But look at what publication can do for you and your company, 
too. Personal prestige is hard to measure, but no consultant got 
started on his own without establishing his reputation with 
published articles in his field (see PE—Feb 23, p 30). No director 
of research got promoted to his job without the recognition of 
outsiders as well as company executives 

And the benefits to the company are even more obvious 
An article written by one of its engineers brings inquiries, requests 
for advice and raises the company in the eyes of its most critical 
customers—other engineers 

You don’t have to be a writer, either. Part of the service of 
Propuct ENGINEERING editors is the professional competence 
they bring to every manuscript. Internal company reports, tabled 
and graphed data, sample problems—these are the raw materials 
from which finished articles are made. The editors take respons 
ibility for the English composition, the illustrative techniques, 
the proofreading. Your job is technical accuracy. 

I'll be writing about this again, but if you're interested, 
if you want to know more about how to get your name in print 
right now, fill in the Readers’ Service card on the facing page 
with your name and address and write “Author” in the space 
marked Special Data. We'll send you by return mail, a hot 
off-the-press copy of a little booklet entitled “How to Write 
for Product Engineering.” 
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Little battery gives lots 
of time 


What with solar clocks and 
radios, new fuel cells and the 
like, standard power sources 
seem almost outdated. But Gen- 
eral Time Corp has come up 
with two new clocks that seem 
worth mention: One is a wall 

model (see photo) designed to operate for 12 to 15 months on a 
single, standard flashlight battery—no winding required and no 
cord. It’s called the “Portrait,” and is $45. Another design, the 
Vista, $65. These are by GTC’s Seth Thomas Div. 

From GTC’s Westclox Div comes another new model, a wrist 
alarm. It has the most conventional power source of all—hand 
winding—but features low cost: $19.95. 


Puzzle—find the kitchen 


The “furniture look” is gaining ground in home appliances. 
Youngstown already has its wood-finish cabinets (PE—June 16 58, 
p 5). Now, Hotpoint plans soon to introduce (at a retail price of 
about $800) a Swedish Moder range that looks much like a TV 
set on a 54-in. wood table (the “TV set” is the oven; and the 
burners are in the wood-finished table top). The walnut finish is 
a silicone enamel which, Hotpoint says, will resist 600 F. 

Also given a wood finish is an indoor barbecue set, 54 in. long, 
containing “master pushbutton control,” four surface units, and 
a recessed barbeque pit which can be raised or lowered auto 
matically. This one, to be marketed next year “if demand devel- 
ops,” will be priced at close to $1000. 

Hotpoint, incidentally, is predicting a 13-million-appliance year 
and expects about 14 million electric ranges to be sold. 

Electricrange makers aren’t sitting around waiting for that 
demand to develop, though. They've just set up a National 
Communications Center under NEMA auspices to promote the 
advantages of electrical cooking and supply information. This 
“Nancy Nema” center will be at 155 E 44th St, New York 1. 


Plastics on the hunt 


First, it was plastic practice bullets. Then came a gun specifically 
designed to use live plastic ammunition—shells made of plastic, tri- 
angular in shape. Now, meet the nylon auto-loader. It’s Rem- 
ington Arms’ newest model, a .22 caliber rifle known, appropriately 
enough, as the “Nylon 66.” Its advantages, in addition to light 
weight and corrosion resistance: “The gun’s action is virtually free 
of friction, and no lubrication is needed, aside from protective oiling 
of steel parts.” All moving parts bear against the nylon; and, says 
Remington, “each shot can be directed with unvarying accuracy and 
no change of impact.” Price $49.95. 
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. a smarter faucet 
for the kitchen sink— 
one that won't break 
dishes. Plastics may not 
serve since heat as well 
as scuff resistance is 
essential, but rubber- 
coated metal might do the job or else how about designing a 
fountain type of spray that would come from a recessed outlet 
in the near side of the sink? —R W Smita 
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an adjustable-pitch, 
pleasant-sounding tone gen 
erator to replace the usual 
telephone bell. By varying 
a single (or better, a double) 
tone among adjacent phones 
the ambient noise level 
could be lowered and there would be no problems about which 
phone was ringing in a crowded office G WENKE 


ss 


r If you want to be sure of seeing every issue of 
Product Engineering——-52 regular issues plus the an 


nual Design Digest—enter your subscription on the 





attached information card. Only $5 for one year 


. a simple transmitting device for commuter trains with cor- 
respondingly simple receiver (a standard radio receiver might 
serve if properly tuned) for the waiting commuter. The trans 
mitted signal would be in code to indicate when an approaching 
train is on schedule or late, and how much —H S Renne 


. an electron tube telltale of 
some kind to indicate when a tube 
filament is open-circuited. Filament 
glow could be focused on a fluor 
escent spot at the top of the tube 
envelope and the color might be ‘ 
an indication of tube condition. Some similar means should 
be developed to indicate tube shorts as well—to eliminate the 
problem of carrying maybe 25 TV set tubes to the local radioman 
at regular intervals. —A E Newton 
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Have you a pet subject but neither the time nor inclination to do the neces- 
sory R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but locking an inspired manufacturer 
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ta The Hand 
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GOLDEN 
TOUCH 


uses 
A.W.Faber- 
Castell 
with 
BLACK 
GOLD 


Graphite 











Engineers, architects, designers and draftsmen agree that 
there is enough agony in the creative process without 
inferior pencils adding to it. Whether your job is to conceive 
or interpret, your work is easier with CASTELL, the drawing 
pencil with Black Gold Graphite that gives the “Golden 
Touch” to your fingers. 
CASTELL gives wings to the flight of your imagination. 
It glides without grit or hard spot. More than 99% pure 
carbon, CASTELL gives true value in each of 20 superb 
degrees, 8B to 10H. One degree gives you gossamer-thin 
lines, another gives you bold blacks. It's your perfect 
transfer agent that transforms your grey matter into 


black matter. 


It costs no more to work with the world’s finest 
drawing tools — imported CASTELL wood pencils, CASTELL 
lead and new functional design LOCKTITE TEL-A-GRADE 
holders, with the bulldog grip clutch. Order from your 
dealer today. 

Choose from: #9000 CASTELL Pencil. #9007 
CASTELL with Eraser, #98008G LOCKTITE TEL-A- 
GRADE Holder with new functional spiral grip and degree 
indicating device. #9030 CASTELL Refill Lead matching 

#9000 pencil in quality and grading, packed in reuseable 
plastic tube with gold cap. Other styles and colors of 
pencils, holders and refill leads. 





based polyester drafting films 
—excellent reproduction. 


Castell Leads and Pencils draw on all surfaces, including Mylar- 
Give perfect lines, easy to erase 











BACKED BY NEARLY 200 YEARS UNINTERRUPTED 


MANUFACTURING EXPERIENCE 
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Photo courtesy of 
The Budd Co. and 
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A.W.FABER-CASTELL Pencil Co., 
Newark 3, N. J 








Designing gasoline engine 


powered equipment? 








~N 


Save yourself board time! Briggs & Strat 
ton's fully staffed Consulting Engineering 
Service may already have the answers to 
power problems you're now working on 


Let the en 


Avoid the expense of modifications 
Choose from many standard vertical and 
horizontal shaft models — range two to 
nine hp 





Protect your product's performance. 
Briggs & Stratton maintains a world-wide 
network of over 10,000 authorized service 
dealers 





gine be your guide?! 





Specify Briggs & Stratton 4-Cycle Engines ter = 


At Briggs & Stratton, each of the 
millions of engines we produce is 
put through actual starting tests, 
subjected to rigid quality control 
inspections. This attention to detail 
plus the inherent superiority of 4- 
CYCLE design provides your prod- 


uct with easy, reliable starting, and 


peak performance throughout the 
engine’s long life. 

Briggs & Stratton engines are 
available in a wide range of models 
2 to 9 H.P. with optional equip- 
ment to meet nearly every power 
requirement. Over 19,000,000 have 


already been produced. 


Write today for full details — 


Briggs & Stratton Corp. 


MILWAUKEE 1, WISCONSIN 


The leader, too, in automotive locks, keys and related equipment 


No. 1 


in use throughout 
the world! 
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